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New  Data  on  Radiator  Finishes  and  Their  Effect 

on  Heat  Transmission 

Details  of  a  Recent  Investigation  and  a  Comparison  oi  the  Results  with  Those  of  the 

Well-Known  AUen  Experiments 

By  William  H,  Sevems, 

Assistant  Professor  of  Mechanical  Engineering,  University  of  Illinois 

effect  is  not  enough  to  be  considered  in  commercial 
work.  - 


There  is  a  widespread  interest  in  the  effects 
produced  by  various  radiator  finishes  upon 
the  amount  of  heat  emitted  from  steam  radia¬ 
tors.  The  common  inquiries  concern  the  relative 
efficiencies  of  colored  paints  or  enamels  and  those 
of  either  gold  or  aluminum  bronze. 

It  is  true  that  changing  the  radiator  finish  will 
change  the  amount  of  heat  that  may  be  given  off 
by  the  radiator  per  unit  of  time,  other  conditions 
being  the  same.  Some  finishes  applied  to  the 
radiating  surfaces  will  increase  the  amount  of  heat 
transmitted,  others  will  reduce  it.  This  change  in 
the  quantity  of  heat  emitted  is  caused  by  the  phys¬ 
ical  properties  of  the  finish.  The  color  plays  only 
a  very  small  part  in  the  change  and  may  be  neg¬ 
lected.  The  effect  is  determined  by  the  final  tex¬ 
ture  or  physical  condition  of  the  radiating  surface. 

Consecutive  tests,  with  one  finish  after  another 
applied  to  the  same  radiator,  have  shown  that  the 
results  for  each  individual  finish  are  always  the 
:  same  irrespective  of  what  the  finish  may  have  been 
‘just  prior. 

The  number  of  coats  applied,  within  reason,  has 
no  measurable  effect  as  the  last  one  is  the  effective 
one.  There  is  no  storage  of  heat  in  the  paint, 
enamel,  or  bronze.  The  amount  of  heat  given  out 
by  conduction  and  convection  is  not  appreciably 
changed. 

The  radiant  heat  thrown  off  is  the  variable  and 
I  the  change  is  due  to  the  texture  or  physical  condi- 
jt’.on  of  the  explored  radiating  surfaces.  Certain 
chemical  components,  such  as  pigments  and  vehi¬ 
cles  of  enamels  or  paints,  give  coatings  that  change 
the  surface  texture  of  a  rough  iron  surface.  These 
finishes  may  cause  a  slight  increase  or  a  slight  de¬ 
crease  in  the  amount  of  heat  transmitted  as  com¬ 
pared  with  that  from  a  bare  iron  surface.  The 


Fig.  1. — ^Alnminum  Bronze  Coated  Radiator  Ready 
for  Testing 
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Enamels  and  other  pigments  mixed  with  oil  as 
a  vehicle  will  not  ordinarily  withstand  the  tempera¬ 
ture  of  steam  in  many  installations.  They  dis¬ 
color,  blister,  and  peel  and  are  unsuitable.  The 
gold  and  aluminum  bronzes  are  durable  and  form 
different  surface  films  from  those  of  paints  or 
cause  them  to  produce  surfaces  unsuited  to  the 
enamels.  The  physical  properties  of  the  bronzes 
cause  them  to  produce  surfaces  unsuited  to  the 
emission  of  radiant  heat.  Their  effect  is  to  reduce 
the  amount  of  heat  transmitted. 


CONDITIONS  OF  NEW  TESTS 

Tests  have  been  made  by  the  writer,  in  the 
Mechanical  Engineering  Laboratory  at  the  Univer¬ 
sity  of  Illinois,  to  determine  the  effects  of  paint  or 
aluminum  bronze  upon  the  amount  of  heat  trans¬ 
mission  of  representative  radiators.  The  test  plant 
used  is  illustrated  in  Figs.  1  and  2  and  was  devel¬ 
oped  by  Professor  A.  C.  Willard,  head  of  the 
Department  of  Mechanical  Engineering  and  pro¬ 
fessor  of  heating  and  ventilation  at  the  University 
of  Illinois. 

The  radiators  tested  were  new  and  unused. 


They  were  32  in.  high,  three  columns  wide,  six  sec- 
tions  long,  and  had  27  sq.  ft.  of  radiating  surface 
each.  The  tests  were  run  under  as  nearly  identical 
conditions  as  were  possible  with  respect  to  the 
steam  and  the  room  temperatures.  The  steam 
temperatures  ranged  from  218°  to  220°  F.,  while 
those  of  the  room  varied  from  74°  to  78°.  The 
radiators  were  kept  in  practically  still  air  withia 
similar  booths  which  surrounded  each  of  them. 
The  only  movement  of  air  over  the  hot  surfaces  was 


that  due  to  the  natural  convection  currents  of  the 
air. 

RESULTS  OF  TESTS 

The  following  results  were  calculated  from  the 
data  taken :  the  coefficient  of  heat  transmission  (K)* 
which  is  the  amount  of  heat  in  B.T.U.  given  out 
per  square  foot  of  radiating  surface  per  hour  P 
one  degree  temperature  difference  between  that<« 
the  steam  (ts)  and  that  of  the  air  (ta)  surroundinf 
the  radiator :  the  radiation  factor  (R)  which  is 
to  K  (ts — ta)  and  which  is  the  B.T.U. 
per  square  foot  of  radiating  surface  per  hour:  an® 
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Fig.  2.  Diagrammatic  Sketch  of  Radiator  Testing  Plant 


THE  HEATING  AND  VENTILATING  MAGAZINE 


53 


the  relative  transmission  values  in  percent.  These 
results  are  given  in  Table  1. 

TABLE  1 

Relative 

Coefficient  Heat 

jjadi-  of  Heat  Radiation  Trans- 

ofor  Transmission  Factor  mission 

No.  Finish  B.T.U.  B.T.U.  Per  Cent, 

1  Bare  iron,  free 

from  rust,  loose 

scale,  and  dirt .  1.77  265.5  100.0 

2  Aluminum  bronze 

one  coat .  1.60  240.0  90.1 

3  Gray  paint 

dipped .  1.78  267.0  100.6 

Radiator  No.  2  was  radiator  No.  1,  with  the  ad¬ 
dition  of  one  coat  of  aluminum  bronze  applied  to 
the  exposed  surfaces.  This  radiator  was  painted 
as  the  ordinary  radiator  would  be  in  the  average 
installation.  No  attempts  were  made  to  cover  the 
entire  surface  of  the  radiator  with  bronze,  as  this 
is  not  usually  the  case  where  radiators  are  painted 
by  hand  with  a  brush.  The  radiation  factors  given 
have  been  calculated  for  a  temperature  difference 
of  150°  F. 

HOW  TEST  FIGURES  VARY  FROM  THOSE  OF 
PREVIOUS  TESTS 

If  bare  iron  be  taken  as  the  basic  standard,  it 
will  be  seen  that  the  gray  paint  finish  showed  an  in¬ 
crease  of  0.6%  in  the  amount  of  transmitted  heat. 
The  aluminum  bronze  caused  a  reduction  of  9.9% 
in  the  amount  of  heat  given  out.  These  relative 
transmission  values  are  different  from  those  of  the 
late  Professor  John  R.  Allen,  which  are  widely 
published.  Professor  Allen’s  figures  as  commonly 
given  are  expressed  as  percentages  in  Table  II. 

TABLE  II 

Finish  Relative  Transmission, 


Per  cent 

White  enamel  . 

.  101 

Rare  cast  iron . 

. . .  100 

White  zinc  paint . 

.  101 

White  lead  paint . 

.  98 

Gold  bronze . 

.  76 

Aluminum  bronze . 

.  74 

There  is  a  large  variation  between  the  author’s 
value  and  that  of  Professor  Allen  for  the  amount 
of  the  reduction  of  the  heat  transmission  caused  by 
aluminum  bronze.  This  is  a  matter  of  much  in¬ 
terest  as  the  gold  and  aluminum  bronzes  have  a 
widespread  use  because  of  their  durability. 

The  writer  believes  that  Professor  Allen’s  figure 
of  26%  for  the  heat  transmission  reduction  is  much 
too  large  to  be  applied  to  the  average  radiator  in¬ 
stallation.  It  is  possible  that  the  percentage^f  re¬ 
duction  of  the  heat  transmitted  may  amount  to 
somewhere  near  18%  with  certain  types  of  radia¬ 


tors,  when  covered  with  aluminum  bronze,  provided 
that  they  have  practically  all  of  their  surface  ex¬ 
plored  for  radiation.  A  considerable  portion  of 
the  surfaces  of  most  radiators  is  not  covered  by 
any  finish  applied  with  a  brush.  This  unfinished 
surface  in  a  wide  column  radiator  may  amount  to 
a  large  percentage  of  the  total  surface.  The  un¬ 
covered  black  or  rusty  surface  is  more  effective  in 
transmitting  heat  than  that  finished  with  bronze. 

Professor  V.  S.  Day  has  made  tests  at  the  Uni¬ 
versity  of  Illinois,  with  a  specially-designed  plant, 
to  determine  the  emissivity  of  heat  from  various 
surfaces.*  This  heat  emissivity  plant  employs 
steam  heated  drums  which  are  10  in.  in  diameter 
and  20  in.  long.  The  entire  outside  heat  emitting 
surfaces  of  the  drums  can  be  finished  and  the  air 
can  move  over  the  radiating  surfaces  freely  by  con¬ 
vection  currents. 

A  test  of  the  heat  emissivity  was  made  with  one 
of  these  radiator  drums  badly  rusted.  This  drum 
was  then  given  one  coat  of  aluminum  bronze  and  the 
test  repeated  under  the  same  conditions  as  those  for 
the  rusty  drum  trial.  The  aluminum  bronze  coat¬ 
ing  caused  a  reduction  of  18.1%  in  the  amount  of 
transmitted  heat.  The  entire  surface  of  the  drum 
was  effective  as  a  radiator  with  its  surface  entirely 
exposed,  yet  it  gave  a  reduction  7.9%  less  than 
Professor  Allen’s  minimum  figure  indicates  that  it 
should  have  given. 

From  these  tests  it  is  very  evident  that  the  appli¬ 
cation  of  aluminum  bronze  to  the  surfaces  of  radia¬ 
tors  ordinarily  used  in  direct  steam  heating  will 
not  cause  a  reduction  of  26%  or  even  18%'  in  the 
amount  of  heat  transmitted  by  the  surfaces.  These 
percentages  are  too  large.  A  reduction  of  10%  in 
the  amount  of  transmitted  heat  is  more  nearly  cor¬ 
rect.  This  means  that  from  10%  to  11%  more 
square  feet  of  direct  radiation  covered  with  alum¬ 
inum  bronze  are  necessary  to  supply  a  given  heat 
loss,  than  would  be  necessary  if  clean  radiators 
either  fresh  from  the  foundry,  or  dipped  in  gray 
paint  were  used  without  aluminum  bronze. 

*  University  of  Illinois  Engineering  Experiment  Station 
Bulletin  No.  117  or  120. 


Laboratory  for  Testing  Small-Sized  Anthracite 

A  laboratory  has  recently  been  established  at  the 
University  of  Pennsylvania,  under  the  direction  of 
Dr.  Femald,  head  of  the  Towne  Scientific  School 
of  the  university,  where  equipment  for  burning 
small-sized  anthracite  is  being  carefully  tested  and 
unbiased  reports  prepared  for  the  benefit  of  the 
public  generally.  As  a  result  of  the  tests  conducted 
to  date  the  laboratory  has  gone  on  record  as  recom¬ 
mending  the  magazine  type  of  heater  for  burning 
buckwheat  in  new  buildings.  This  heater,  it  is 
stated,  provides  for  obtaining  the’ requisite  draft 
without  mechanical  aid  by  the  maintenance  of  a 
relatively  thin  fuel  bed  which  reduces  the  resistance 
to  the  flow  of  air  through  the  fuel.  The  magazine 
feature,  it  is  added,  serves  to  maintain  the  thin 
fuel  bed. 
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Winnipeg’s  New  District  Heating  System 

How  the  Necessity  for  a  Standby  Power  Plant  Furnished  the  Opportunity  for  Its  Operation 
as  a  Heating  Station — Possible  Eflfect  of  Powdered  Fuel  Combustion 
on  the  Use  ol  Canada’s  Vast  Lignite  Resources 


ON  November  15,  1924  was  celebrated  the 
official  opening  of  a  new  district  heating  sys¬ 
tem  in  Winnipeg,  Canada.  This  system,  in¬ 
volving,  as  it  does,  several  unique  features,  promises 
tc  mark  a  new  era  in  district  heating  throughout 
the  Dominion  of  Canada  and  the  United  States. 

The  events  which  led  up  to  the  decision  of  the 
City  of  Winnipeg  to  install  a  municipal  district 
heating  system  are  not  only  interesting  but  of  suffi¬ 
cient  importance  to  form  a  line  of  thought  in  the 
consideration  of  similar  projects  elsewhere. 

In  the  early  part  of  the  year  1922  the  eastern 
portion  of  Manitoba  was  visited  by  two  severe  cy¬ 
clones,  from  which  the  hydro-electric  systems  sup¬ 
plying  light  and  power  to  Winnipeg  suffered  serious 
damage.  On  each  occasion  long  sections  of  the 
transmission  lines  were  destroyed  and  considerable 
losses  and  inconvenience  were  suffered  by  the  peo¬ 
ple  of  Winnipeg  during  the  complete  interruption 
of  all  electrical  supply.  To  meet  the  demand  of  its 
electrical  power  customers  the  City  of  Winnipeg 
quickly  decided  to  build  a  steam  standby  power 
plant  of  sufficient  capacity  to  serve  light  and  power 
for  the  essential  public  utilities,  and  those  power 


Coal  Preparation  Plant,  Winnipeg  Hydro-Electric 
Standby  Plant 


customers  who  might  lose  large  quantities  of  perish-  | 
able  stock  during  an  interruption  to  the  hydro¬ 
electric  service. 

It  was  found  that  a  steam  power  plant  of  at  least 
15,000  H.P.  capacity  would  be  required,  involving 
an  annual  unproductive  burden  of  approximately 
$100,000.  A  general  survey  of  the  economic  situa¬ 
tion  of  the  municipal  hydro-electric  system,  equipped 
with  a  large  steam  standby  plant,  brought  to  light 
two  important  facts : 

1.  The  steam  plant  would  not  be  required  except 
for  a  few  hours  each  year  during  the  summer 
months,  hence  it  would  be  available  throughout  the 
heating  season  for  steam  heating  purposes. 

2.  Large  quantities  of  off-peak  hydro-electric 
power  were  being  wasted  each  year,  which  could  be 
used  for  the  production  of  steam  during  a  consid¬ 
erable  portion  of  the  heating  season. 

It  followed  naturally  that  a  district  heating  sys¬ 
tem,  combined  with  the  municipal  hydro-electric 
system,  would  be  very  desirable,  provided  that 
steam  could  be  economically  distributed  through 
the  streets  in  the  business  section  of  the  city  and 
sold  in  competition  with  other  forms  of  heating. 
Competent  engineers  were  instructed  to  report  wi 
the  feasibility  of  providing  the  City  of  Winnipeg 
with  a  district  heating  system,  neglecting  for  the 


Operating  Platform,  Pulverized  Fuel  Boilers, 
Winnipeg  Plant 


THE  HEATING  AND  VENTILATING  MAGAZINE 


55 


Looking  North  on  Albert  Street  From  Notre  Dame  Looking  North  on  Albert  Street  From  Notre  Dame 

Avenue,  June  20,  1924  Avenue  Showing  Arrangement  of  Insulation 


View  of  Market  Street  East  14-In.  Steam  Main  at  Tunnel,  Winnipeg  Plant 


Views  of  Pipe  Conduit  Work,  Winnipeg  Hydro-Electric  Standby  Plant 
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time  being  the  possibility  of  its  co-ordination  with 
the  hydro-electric  system.  - 

'  The  report  of  these  engineers  pointed  out  the  ad- 
v^tageous  factors  for  district  heating  in  Winnipeg, 
the  long  heating  season,  extremely  low  tempera¬ 
tures,  high  cost  of  fuel,  good  soil  conditions  and 
density  of  possible  load.  The  report  was  so  favor¬ 
able  that  a  by-law  was  successfully  submitted  to 
the  public  in  November,  1923,  for  the  expenditure 
of  $900,000  on  the  first  section  of  a  steam  distribu¬ 
tion  system  and  boiler  plant. 

It  was  felt  at  the  time  the  project  was  submitted 
that  there  would  be  a  certain  amount  of  hesitation 
in  obtaining  public  approval,  due  to  district  heating 
being  to  some  extent  a  novelty  in  Canada.  The 
highly  efficient  co-ordination  of  the  district  heating 
and  hydro-electric  utilities  was  therefore  particu¬ 
larly  emphasized,  and  the  overwhelming  majority 
in  favor  of  the  scheme  is  attributed  to  this  feature. 

HOW  THE  IDEA  FOR  A  HEATING  PLANT  WAS 
WORKED  OUT 

Brieffy,  the  idea  has  been  worked  out  as  follows. 
The  heating  plant,  which  is  also  an  electrical  stand¬ 
by  plant,  has  at  present  three  1100  H.P.  boilers  for 
burning  pulverized  fuel  and  two  7500  K.W.  electric 
boilers.  In  order  to  have  reserve  boiler  capacity 
for  electrical  standby  service,  the  steam  heating 
load  will  be  contracted  for  only  up  to  about  half  of 
the  total  capacity  of  the  plant.  In  other  words, 
while  the  boilers  installed  can  be  operated  at  300% 
of  rating,  the  heating  load  will  only  be  accepted  for 
a  demand  equivalent  to  about  150%  of  rating.  The 
additional  capacity  will  only  be  used  at  such  times 
as  it  is  necessary  to  generate  current  at  the  plant 
to  augment  the  hydro-electric  service.  To  compen¬ 
sate  the  heating  plant  for  this  standby  service,  all 
surplus  hydro-electric  power  developed  will  be  sup¬ 
plied  to  the  electric  boilers  to  generate  steam  for 
heating.  The  hydro  plant  will  be  operated  at  prac¬ 
tically  a  constant  load,  the  electric  boilers  in  the 
heating  plant  utilizing  all  current  generated  over 
and  above  the  demand  on  the  transmission  lines. 

This  combination  of  heating  plant  and  electrical 
standby  plant  also  proves  economical  for  the  Winni¬ 
peg  water  system.  The  water  is  obtained  by  aque¬ 
duct  from  a  lake  about  80  miles  from  Winnipeg. 
Heretofore  it  has  been  necessary  to  maintain  a 
steam  standby  plant  for  water  service,  but  now, 
since  continuous  electrical  service  is  assured  by  the 
electrical  standby  plant,  the  waterworks  standby 
has  been  motorized  with  a  resultant  reduction  in 
operating  costs. 

The  steam  boilers  installed  have  been  designed 
with  the  object  of  obtaining  extremely  high  efficien¬ 
cies.  The  latest  system  of  powdered  fuel  combus¬ 
tion  is  being  used,  making  it  possible  to  burn  suc¬ 
cessfully  any  class  of  fuel,  from  high-grade 
American  coals  to  the  low-grade  lignite  coals  of  the 
Canadian  West. 

POSSIBILITIES  IN  THE  UTILIZATION  OF  CANADA'S 
VAST  LIGNITE  RESOURCES 

It  is  expected  that  the  Winnipeg  plant  may  be 
the  beginning  of  a  new  era  in  the  use  of  the  vast 


Electric  Boilers  Under  Construction,  Winnipeg  Plant 

lignite  resources  that  lay  just  beyond  the  western 
boundary  of  Manitoba.  Although  Western  lignite 
coal,  used  in  powdered  form,  can  now  be  used  ad¬ 
vantageously  in  preference  to  the  American  coal, 
the  difference  in  cost  is  yet  too  small  to  provide  the 
Canadian  coal  producer  with  sufficient  encourage¬ 
ment  and  profit  to  develop  an  enterprising  expan¬ 
sion  of  his  business. 

EQUIPMENT  OF  WINNIPEG  PLANT 

Following  is  a  tabulated  description  of  the 
Winnipeg  plant  equipment: 

Three  vertical  water-tube  boilers,  1100  h.p.  each,  240  lbs 

pressure . by  Jno.  Inglis,  Toronto 

Furnace  arches . H.  Detrick  Co. 

Furnace  design  and  special  tiles . Combustion 

Engineering  Co. 

Feed-water  heater,  Cochrane  type _ Allis  Chalmers  Co. 

Feed  pumps,  one  motor-driven,  one  turbine-driven,  360  g.p.in. 
at  625  ft.  head 

Superheaters,  Foster  type . Power  Specialty  Co 

Booster  pumps,  Pulsometers . . . Mussens,  Ltd 

Flow  meters.  Republic  type . Dominion  Flow  Meter  Co 

Two  Electric  steam  generators,  each  7500  kw.  capacity  at 
4400  volts,  three  phase. .  .Canadian  General  Electric  Co. 
Two  5000  kw.  steam  turbines,  Zoelly  type.  .Howden  &  Co., 

Glasgow 

One  1000  kw.  steam  turbine  (house  unit) 

Alternators . Parsons  Co.,  Newcastle-on-Tyw 

Condensers,  surface  type,  with  Hick-Brequet  ejectors,  ca¬ 
pacity  6200  lbs.  per  hour.  .Hick  Hargraves,  Bolton,  Eng. 

Four  circulating  pumps . Mafher  &  Platt,  Manchester 

Lubricating  pumps,  reciprocating. .  .Worthington,  England 

Overhead  crane,  25  tons . Hepburn  &  Sons,  Toronto 

Coal  handling  and  pulverizing — General  contract  by...- 

Combustion  Engineering  Co. 
One  skip  hoist,  50  tons  per  hour. 

One  crusher,  50  tons  per  hour. 

One  magnetic  separator,  50  tons  per  hour. 

{Continued  on  Page  62) 
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This  is  the  fourth  lesson  of 

The  Heating  and  Ventilating  Magazine’s 

New  Home -Study  Course  in  Gravity  Steam 

and  Water  Heating 

Instruction  in  this  course  is  available  only  to  subscribers  of  The  Heating  and  Ventilating  Maga¬ 
zine.  The  first  lesson  appeared  in  November,  but  you  can  commence  the  course  any  time.  As  soon  as' 
your  enrollment  is  received,  Lesson  1  will  be  sent  to  you,  together  with  the  Work  Problems  pertaining 
to  Lesson  1.  Full  directions  will  be  included  as  to  where  to  send  your  solutions  of  the  Work  Problems. 

How  To  Enroll  for  the  Course  :  . 

The  cost  of  the  course  complete,  consisting  of  not  less  than  30  lessons,  including  a  critical  analysis 
of  the  work  problems  as  solved  by  each  student,  is  $80.00,  payable  in  equal  monthly  installments  of 
$10.00  each. 

Below  is  an  enrollment  blank.  Fill  this  out  and  mail  it  in  at  once  so  that  there  will  be  no  delay 
in  receiving  the  Work  Problems  and  other  instruction  features  of  the  course.  With  your  enrollment 
send  $10.00  in  check  or  money  order  as  the  initial  payment. 

IMPORTANT — Students  who  satisfactorily  complete  the  course  will  be  awarded  a  Graduation  Cer¬ 
tificate  which  will  correspond  in  value  to  the  character  of  the  lessons  themselves. 


Lesson  No.  4.  Heat  Loss  Computations — Rule-of-Thumb  Methods 


There  are  a  number  of  methods  or  rules  used 
as  short  cuts  for  estimating  the  heat  loss  by 
which  to  proportion  the  heating  surface  when 
direct  radiation  is  to  be  used.  They  are  often 
spoken  of  as  “rule-of-thumb”  methods.  Such  rules 
are  intended  to  be  based  on  averge  building  con¬ 
struction  and  a  ratio  of  wall  and  glass  surface  to 
the  cubical  contents  of  the  structure  as  found  in  the 
class  of  building  to  which  they 

might  be  applied.  - 

These  rules,  when  modified  . 

for  unusual  conditions  and  ap-  (Do  not  mi  in.) 

plied  by  an  engineer  with  long  ^ 

experience  in  the  proportioning, 

design  and  installation  of  heat-  iiv 

ing  systems,  may  produce  satis-  trKA 

factory  results.  They  are  pass- 

mg  out  of  use  by  the  more  Broadway, 

1  ^ cw  xorlc 

advanced  contractors  who  use  Gentlemen: 

them  only  for  rough  approxi-  i  enclose  $10.00 

i*  i .  *1  me  as  a  student  it 

mate  estimating  or  as  a  quick  in  steam  and  water 
check  for  the  more  refined  B.T.U.  fh^A^Em-Dee^lniii 
method  covered  in  Lesson  3.  i^o"SfiS?diuo?s? 

Rule-of-thumb  methods  of  es-  .„(i)  I  hereby  ag 

timatmg  heat  loss  should  never  uon,  assigned  work 

be  used  as  the  basis  of  calcula-  appik 

tion  for  the  design  of  a  heating  !Sg‘’tSi»  msTptym 

system  because  all  factors  that  installments  amom 

j*  ,1  .  «  .1  1  i  $10.00  monthly  i 

may  directly  influence  the  heat  bom  the  date  of  e 

loss  for  different  types  of  walls,  ^"unt^hi?  been***! 

different  exposure  conditions  and 

infiltration  losses  are  not  prop-  Name . 

erly  considered.  Addrew . 


It  is  advisable,  however,  that  every  student  of 
heating  and  ventilating  engineering  be  informed 
concerning  the  application  of  a  few  rule-of-thumb 
methods  and  to  understand  how  the  results  obtained 
from  their  use  for  a  given  structure  compare  with 
those  obtained  by  using  the  B.T.U.  method. 

Three  rule-of-thumb  methods  will  be  considered ; 
namely,  E.G.S.  Method  (Equivalent  Glass  Surface 


'(bo'notfiii'in.)'  Application  for  Enrollment  for 

TECHNICAL  INSTRUCTION 

(BY  MAIL) 

IN  GRAVITY  STEAM  AND  WATER  HEATING 


Heating  and  Ventilating  Magazine  Co., 

112^  Broadway, 

New  York. 

Gentlemen : 

I  enclose  $10.00  for  which  please  enroll 
me  as  a  student  in  the  home-study  course 
in  steam  and  water  beating  which  you  have 
arranged  for  your  subscribers  to  take  from 
the  A-Em-Dee  Engineering  Co.,  Heating  and 
Ventilating  Engineers,  subject  to  the  fol¬ 
lowing  conditions: 

(1)  I  hereby  agree  to  pay  a  total  of 
$80.00  for  the  complete  course  of  instruc¬ 
tion,  assigned  work,  advice,  and  corrections 
of  submitted  work. 

(2)  If  this  application  is  accepted,  I  agree 
to  pay  the  remaining  balance,  after  deduct¬ 
ing  this  first  payment,  in  regular  monthly 
installments  amounting  to  not  less  than 
$10.00  monthly  (commencing  five  days 
from  the  date  of  notification  of  the  accept¬ 
ance  of  this  application)  until  the  full 
amount  has  been  paid. 


(3)  In  consideration  of  the  payments 
above  specified,  it  is  imderstood  that  I  am 
to  be  supplied  with  text  assignments  as 
published  monthly  in  The  Heating  and 
Ventilating  Magazine;-  work  problems, 
additional  tables  and  all  matter  that  con¬ 
stitutes  the  course,  by  mail  direct  from 
the  A-Em-Dee  En^neerin^  Company. 

(4)  If  this  application  is  not  accepted, 
it  is  understood  that  the  enclosed  remit¬ 
tance  is  to  be  returned  to  me. 

(s)  If,  in  the  Judgment  of  the  A-Em-Dee 
Engineering  Company,  my  submitted  work 
indicates  lack  of  adaptability  to  the  course, 
it  is  understood  that  upon  notification,  my 
status  as  a  student  shall  terminate  and  I 
shall  pay  for  only  such  text,  prints,  etc., 
as  may  have  been  sent  me. 

(6)  I  agree  on  my  part  to  prosecute  the 
work  energetically,  to  devote  regular  time 
to  study  (in  so  far  as  may  be  possible) 
and  to  complete  it  without  delay  unless  in¬ 
terference  IS  caused  by  sickness  or  other 
unavoidable  causes. 


Copyright,  1925,  A-EM-DEE  Engi¬ 
neering  Co.  All  rights  reserved. 


Accepted. 
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Method) ;  Carpenter’s  Rule ;  and  Allen’s  Rule. 

EQUIVALENT  GLASS  SURFACE  METHOD  (E.G.S. 

METHOD) 

This  method  is  based  on  the  amount  of  heat 
transmitted  through  1  sq.  ft.  of  glass  surface  per 
hour  when  the  inside  temperature  is  70°  F,  and  the 
outside  is  0°  F.,  or  for  a  temperature  difference  of 
70°.  Experiments  have  shown  that  1.2  B.T.U.  is 
a  safe  heat  unit  value  to  use  for  the  heat  transmis¬ 
sion  through  1  sq.  ft.  of  single  thickness  of  glass 
surface  per  hour,  per  degree  difference  between  the 
inside  and  outside  temperatures,  or  70  x  1.2  B.T.U. 
~  84  B.T.U.  for  70°  difference  between  the  inside 
and  outside  temperatures. 

The  quantity  of  heat  transmitted  through  the 
wall  per  square  foot  of 
surface  per  hour,  for  a 
temperature  difference 
of  70°  F.,  is  then  as¬ 
sumed  to  bear  a  direct 
relation  to  the  heat 
transmitted  by  the  glass 
surface  under  similar 
conditions,  and  from 
this  relation,  the  num¬ 
ber  of  square  feet  of 
wall  surface  that  will 
transmit  the  same  num¬ 
ber  of  B.T.U.  as  1  sq. 
ft.  of  glass  surface  in 
the  same  time  is  estab¬ 
lished. 

This  relation  will 
vary  for  different  types 
of  walls,  but  in  apply¬ 
ing  this  rule  for  ordi- 
n  a  r  y  residence  con¬ 
struction  the  walls  may 
generally  be  considered 
as  limited  to  the  types 
indicated  in  Table  20. 

The  relation  that  exists 
between  the  heat  trans¬ 
mitted  by  the  glass  sur¬ 
face  and  the  wall  surface  is  given  for  each  type  of 
wall.  Thus,  for  example,  every  2  sq.  ft.  area  of 
the  wall, — stucco  on  framing,  and  plaster  finish 
(last  item),  will  transmit  the  same  amount  of  heat 
as  1  sq.  ft.  of  glass  surface.  One  sq.  ft.  of  glass 
surface  will  transmit  84  B.T.U.  per  hour  for  70° 
temperature  difference;  therefore  1  sq.  ft.  of  wall 
surface  of  this  type  will  transmit  of  84  B.T.U. 
or  42  B.T.U.  under  the  same  conditions  of  tempera¬ 
ture  inside  and  outside. 

Table  20.  Equivalent  Wall  Surface 

(Number  of  square  feet  of  wall,  of  type  indicated 
that  will  transmit  same  number  of  B.T.U.  per  hour 
as  1  sq.  ft.  of  glass  surface  under  the  same  condi¬ 
tions). 


Equivalent  I 


Type  of  Wall .  Area 

Brick,  12  in.  thick,  plaster  inside .  4 

Clapboards,  sheathing  paper,  plaster  finish.  3 
Clapboards,  paper,  wood  sheathing,  plaster 

finish . .  4 

Hollow  tile,  8  in.,  stucco  and  plaster  finish .  3 

Stucco  on  framing  and  plaster  finish .  2 


Cubical  Contents  Factor  I 

Assume  60  cu.  ft.  of  room  volume  equivalent  to  I 
1  sq.  ft.  of  glass  surface  per  air  change  per  hour.  I 

APPLICATION  OF  THE  E.G.S.  METHOD 

the  application  of  this 
method  are  enumerated 
below.  (The  student 
should  submit  work  in¬ 
volving  this  method  in 
this  form  on  sheets  sup¬ 
plied  for  the  purpose). 
Each  wall  should  be 
considered  separately, 
as  north  wall,  west  wall, 
etc. 

First :  Determine  the 
number  of  square  feet 
of  exposed  glass  and 
door  surface  in  the  wall 
under  consideration, 
multiply  by  the  value 
84,  and  obtain  the 
B.T.U.  loss  through  the 
glass. 

Second :  Select  a  fac¬ 
tor  from  Table  20  cor¬ 
responding  to  the  type 
of  wall  under  considera¬ 
tion  and  divide  84  by 
this  factor. 

Third:  Determine  the 
net  area  of  exposed  wall 
surface,  multiply  by  re¬ 
sult  SECOND  and  ob¬ 
tain  the  B.T.U.  loss  through,  the  wall. 

Fourth :  Apply  exposure  factors  from  Table  13, 
Lesson  2,  to  results  of  FIRST  and  THIRD,  when 
necessary.  If  no  exposure  allowance  is  included, 
use  FIRST  and  THIRD  as  calculated  above.  Thus 
the  total  B.T.U.  loss  from  one  wall,  including  ex¬ 
posure  is  obtained. 

Fifth :  Consider  each  of  the  other  exposed  walls 
of  the  room  and  proceed  as  noted  under  FIRST, 
SECOND,  THIRD  and  FOURTH. 

Sixth:  After  the  B.T.U.  loss  from  each  wall 
has  been  calculated  as  noted  under  FIFTH  add  the 
loss  for  all  the  walls. 

Seventh:  Calculate  the  cubical  contents  of  the 
room  and  multiply  this  by  1.40.  This  gives  the 
B.T.U.  required  for  one  air  change.  For  1^/2  air 
changes,  multiply  by  1.87.  For  two  air  changes 
multiply  by  2.8.  ’ 


The  steps  required  in 


By  special  arrangement  with  the  A-Em-Dee 
Engineering  Company,  students  in  The  Heat¬ 
ing  and  Ventilating  Magazine’s  Home-Study 
Course  in  Gravity  Steam  and  Water  Heating 
will  be  supplied  with  the  lessons  complete  in 
convenient  loose-leaf  form.  They  will  be 
printed  on  a  fine  grade  of  bond  paper  6  in.  by 
9  in.,  triple  punched,  suitable  for  permanent 
filing  in  ring  binders. 

Each  lesson  will  be  accompanied  by  a  cover 
sheet  of  different  color  and  a  set  of  the  work 
problems.  Each  set  of  work  problems  will  be 
issued  on  a  different  color  paper  so  that  they 
will  be  readily  distinguishable  from  one  another 
and  each  lesson  will  contain  in  detail  a  com¬ 
plete  index  by  pages  of  the  various  subjects 
covered,  together  with  an  index  of  figures  and 
tables. 

All  submitted  work  will  be  received  on  paper 
cut  to  the  same  size  as  the  lessons  so  that  when 
a  student  has  completed  the  course  he  will  poss¬ 
ess  a  complete  reference  work  on  the  subject, 
thoroughly  indexed,  which  will  prove  invalu¬ 
able  to  him  in  his  future  work. 
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Table  21 — Composition  of  Pure  and  Respired 

Air 


■“  C0N5TITUEKT 

PURE  AIR 

RE5P1REP  AIR 

OXV6EM 

ZO.ZG% 

njtrogeh 

T8.00X 

15.0% 

CARBOM  PIOWPE 

D04t 

4.0 1 

"VIIATER  VAPOR 

I.90Z  VARIABLE 

5.0  X 

RCCAKTCKTUt 


Eighth:  If  there  is  an  unheated  attic  over  the 
room  (generally  known  as  cold  ceiling)  assume  that 
g  sq.  ft.  of  ceiling  will  transmit  the  same  number 
of  B.T.U.  as  1  sq.  ft.  of  glass.  Divide  84  by  8  = 
10.5  and  multiply  the  result  by  the  area  of  the  ceil¬ 
ing. 

Ninth:  Add  B.T.U.  values  obtained  under 
SIXTH,  SEVENTH  and  EIGHTH  and  obtain  total 
B.T.U.  loss  for  room  under  consideration. 

Work  Problems  Nos.  52  and  53 
carpenter’s  rule 

The  following  rule  which  takes  its  name  from 
that  of  its  author  has  been  widely  used  in  this 
country.  As  presented,  it  is  not  intended  to  be 
applied  to  buildings  covered  with  corrugated  sheet 
steel  or  metal  lath  or  plaster  walls. 

The  steps  required  in  the  application  of  this  rule 
are  enumerated  below.  (The  student  should  fol¬ 


low  this  form  in  submitting  work  by  this  rule  on 
sheet  supplied  for  the  purpose) . 

First :  Calculate  the  volume  of  the  room  in  cubic 
feet. 

Second:  Multiply  the  result  of  FIRST  by  the 
number  of  air  changes  per  hour. 

Third:  Divide  the  result  of  SECOND  by  55. 

Fourth :  Calculate  the  area  in  square  feet  of  the 
exposed  side  (or  sides)  of  the  room. 

Fifth:  Calculate  the  area  in  square  feet  of  the 
windows  and  door  openings  in  the  wall,  the  area 
of  which  was  found  under  FOURTH. 

Sixth :  Deduct  result  FIFTH  from  result 

FOURTH  and  get  the  net  exposed  wall  surface. 

Seventh:  Divide  the  result  SIXTH  by  4. 

Eighth:  Add  the  results  found  under  THIRD, 
FIFTH  and  SEVENTH. 

Ninth :  Multiply  result  EIGHTH  by  the  differ¬ 
ence  between  the  inside  and  outside  temperature 
and  obtain  the  heat  loss  in  B.T.U.  for  the  given  con¬ 
ditions. 

Work  Problem  No.  54 
ALLEN’S  RULE 

The  following  rule  which  also  takes  its  name 
from  that  of  its  author  may  be  applied  in  the  fol¬ 
lowing  steps.  (The  student  should  follow  this 
form  and  submit  results  on  sheet  supplied). 


Table  22. — Volume  of  Air  Required  for  Various 
Standards  of  Purity 


STAHPARP  OF  PURTTV 

CUBIC  FEET  OF  AIR  (4  TO  lOOOCjTO  BE  SUPPLIER 
PER  PERSOM 

IWS  OF  COi  ALLOWEP 
PER  10000  IH  ROOM  AIR 

PER  MIMUTE 

PER  HOUR 

5.0 

100.0 

6000 

5.5 

66.6 

4000 

6.0 

500 

3000 

6.5 

400 

2400 

7.0 

33.3 

2000 

TS3 

300 

1800 

7.5 

286 

ni4 

8.0 

25.0 

1500 

5.0 

200 

1200 

100 

16.6 

1000 

15.0 

5.1 

545 

ZOO 

6.2 

3T5 

300 

38 

231 

HAIVMb  aWILLAKP 


Table  23 — Volume  of  Air  Required  for  Given 
Standard  of  Purity 


CUBK  FEET 
OF  SPFCE 
WROOMFCT 
INPIVIPOAL 

PROPORTIOM  OF  CARBOHK  ACIP  IM  WOOO  PARTS  OF  AIR 

HOT  TO  BE  EXCEEPEP  AT  ENP  OF  AH  HOUR 

6  1  7  1  8  1  9  1  10  1  15  1  20 

CUBIC  FEET  OF  AIR  (4  TO  lOOOO)  TO  BE  5UPPUEP  PER  HOUR 

100 

500 

445 

275 

ZOO 

■sa 

800 

345 

175 

300 

noo 

1200 

500 

TOO 

245 

75 

400 

2600 

1600 

noo 

800 

600 

145 

500 

noo 

TOO 

500 

45 

600 

•  2400 

1400 

500 

600 

400 

700 

800 

500 

300 

800 

TOO 

400 

200 

500 

EES 

noo 

600 

300 

100 

1000 

500 

200 

1500 

1500 

500 

HOME 

MOKE 

ZOOO 

2500 

H 

MAffDlN<>  Or  WILLARD 


Table  24 — Number  of  Air  Changes  per  Hour 


USE  OF  ROOM 


PUBLIC  WATONG  ROOMS 


PUBLIC  TOILETS 


COAT  AHP  LOCKER  ROOMS 


MUSEUMS 


OFFICES.  PUBLIC 


OFFKES,  PRIVATE 


PIMIMG  ROOMS,  PUBLIC 


UVIHC  ROOMS 


LIBRARIES.  PUBLIC 


LIBRARIES.  PRIVATE 


CHANGES  OF  AIR  PER  HOUR 


8  TO  12. 


10  TO  2D 


8  T»  II 


4  TO  5 


8  TO  12. 


4  TO  5 


8  TO  li 


4  TO  5 


4  TO  6 


3  TO  4 


Table  25 — Air  Changes  Due  to  Natural  Infil¬ 
tration  WITH  Direct  HeatiNO  Systems 


Table  26 — Air  Required  for  Ventilation 


TVPE  OF  BUILPIHG 

CUBIC  FEET  OF  AIR  REQUREP  PER  PERSOH  | 

PER  MINUTE 

PER  MOOR 

HOSPUALS.  ORPIHARV 

42 

2500 

HOSPITALS.  SURGICAL  CASES 

50 

3000 

HOSPITALS.  C0MTA6nU5  PISEASES 

100 

6000 

SCHOOLS,  AP0LT5 

40 

2400 

SCHOOLS.  CHS.PREH 

30 

1800 

THEATRES 

40 

2400 

CHURCHES 

30 

1800 

PRISOMS 

30 

1800 

ASSEMBLY  HALLS 

30 

1800 

FACTORIES 

33 

2000 

FACTORIES  (UMKEALTHV  TRAPES) 

55 

3500 

I 


Referehce 
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First:  Calculate  the  area  in  square  feet  of  the 
window  and  door  openings  in  the  exposed  wall. 

Second :  ^  Calculate  the  area  of  the  exposed  wall 
in  square  feet. 

Third: ,, Subtract  result  FIRST  from  result 
SECOND  and  get  the  net  area  of  exposed  wall  in 
square  feet. 

Fourth :  Divide  the  result  THIRD  by  4. 

Fifth:  Add  the  result  of  FOURTH  to  result 
FIRST. 

Sixth:  Multiply. the  result  FIFTH  by  the  dif¬ 
ference  between  the  inside  and  outside  temperature. 

Seventh:  Multiply  result  SIXTH  by  the  num¬ 
ber  of  air  changes  per  hour  and  obtain  the  heat  loss 
in  B.T.U.  for  given  conditions. 

Work  Problems  Nos.  55,  56  and  57 

EFFECT  OF  VENTILATION  UPON  B.T.U.  LOSSES 

In  calculating  heat  losses  by  the  different 


methods  discussed  the  heat  required  for  heating  the 
air  supplied  for  ventilating  purposes  has  not  been 
considered.  This  may  be  an  important  item  espe¬ 
cially  with  mechanical  ventilating  systems. 

It  is  not  intended  in  this  part  of  the  course  to 
enter  into  a  discussion  of  the  principles  of  air  con¬ 
ditioning  but  merely  to  explain  briefly  in  a  general 
w'ay,  how  the  B.T.U.  loss  as  calculated  for  trans¬ 
mission  and  infiltration  may  be  insufficient  when  it 
is  necessary  to  introduce  additional  air  in  order  that 
a  required  degree  of  purity  be  maintained. 

Ventilatipn,  whether  NATURAL  OR  MECHANI¬ 
CAL  embodies  the  displacement  of  vitiated  air 
from  a  space  and' its  replacement  with  fresh  air.  It 
should  not  be  considered  that  the  air  in  a  space  is 
completely  renewed  any  given  number  of  times  per 
hour  as  this  is  not  strictly  accurate,  since  a  positive 
change  does  not  actually  occur.  What  does  hap¬ 
pen  is  that  the  incoming  air  mixes  with  and  dilutes 
the  foul  air  to  a  point  suitable  for  healthful  respira¬ 
tion. 


De5)gn  D^ta  Hot  vwh'er  or  Steam  Heatimg  Dei 

. Floor  Data  and  Calculations  for . | 


Room  DESJGHATioii 


Sample  Form  of  Systematized  Calculation  Sheet  for  Submitting  Work  Problem  Solutions  by  the  B.T.U. 

Method  of  Calculating  Heat  Loss 

Similar  Forms  are  Supplied  Students  for  Submitting  Results  by  the  Other  Methods  Covered  in  This  Lesson 


THE  HEATING  AND  VENTILATING  MAGAZINE 


61 


To  be  well  ventilated,  a  room  should  contain,  at  all 
times,  air  of  such  volume  and  purity  as  will  assure 
the  removal  of  the  proper  quantity  of  heat  from  the 
human  body  when  clothed  normally.  The  air  must 
have  proper  characteristics  as  governed  by  its  tem¬ 
perature,  humidity  and  motion.  It  must  contain 
oxygen  in  required  quantity  to  support  human  life 
properly,  be  free  from  harmful  bacteria  and  low 
in  dust  count.  It  should  be  free  of  bodily  and  other 
objectional  odors  and  harmful  gases.  It  must  be 
supplied  to  all  parts  of  the  enclosed  space  in  suffi¬ 
cient  quantity  to  provide  amply  for  the  required 
conditions.  - 

Carbonic  Acid  as  an  Index  to  Comparative  Air  Purity 

While  outside  air  may  be  considered  as  pure,  it 
will  not  long  stay  so  when  inhaled  and  expired. 
The  composition  of  pure  (comparative)  air  and 
respired  air  is  shown  in  Table  21. 

When  the  air  is  taken  into  the  lungs,  its  tempera¬ 


ture  is  that  of  the  room  but  when  expired  it  has  a 
temperature  of  from  90®  to  98°  F.  It  is  also 
nearly  saturated  with  water  vapor  and  is  from 
1%  to  3%  lighter.  These  changes,  however,  are 
not  the  greatest.  Notice  that  the  per  cent  of  car¬ 
bonic  acid  has  increased  about  100  times,  or  from 
4  parts  to  400  parts  in  10,000  parts. 

Work  Problem  No.  68 

As  air  is  exhaled,  the  gases  immediately  begin  to 
diffuse  and  the  carbonic  acid  is  soon  distributed 
quite  uniformly  throughout  the  air  of  the  room, 
thereby  increasing  the  content  above  4  parts  in 
10,000.  This  diffusion  continues  with  an  increase 
in  the  per  cent  of  carbonic  acid  gas  up  to  about  7 
parts  in  10,000  when  the  effect  of  poor  ventilation 
is  easily  apparent.  When  10  parts  is  reached  ac¬ 
tual  discomfort  may  occur.  Therefore  it  is  cus¬ 
tomary  to  control  this  increase  in  carbonic  acid  gas 
content  by  ventilation;  that  is,  by  supplying  the 
number  of  cubic  feet  of  outside  air  for  each  person, 
necessary  to  maintain  some  desirable  standard  of 
purity. 

An  adult  at  rest  requires  about  20  cu.  in.  of  air 
at  each  respiration  and  makes  from  16  to  24  respir¬ 
ations  per  minute,  so  that  a  total  of  320  to  480  cu. 
in.  of  air  per  minute  are  required  for  an  adult. 
This  is  approximately.  0.25  cu.  ft.  For  adults  ex¬ 
ercising,  this  amount  may  be  increased  to  0.33  cu. 
ft. 

This  exhaled  air  contains  4  parts  of  carbonic 
acid  gas  in  100  parts  or  400  parts  in  10,000  parts. 
This  is  4%  or  4  one-hundredths.  Therefore  an 
adult  at  rest  gives  off  0.25  (cu.  ft.)  x  60  (minutes) 
X  0.04  (proportion)  =  0.6  cu.  ft.  of  carbonic  acid 
gas  per  hour. 

On  this  basis  0.60  cu.  ft.  of  carbonic  acid  gas  is 
produced  per  hour  by  an  adult  at  rest.  If  we  as 
sume  the  proportion  of  4  parts  in  10,000  in  the  out¬ 
side  air,  and  that  we  may  allow  7  parts  in  10,000  as 
safe  in  an  occupied  room,  then  the  gain  in  carbonic 
acid  content  after  admission  to  the  room  will  be  3 
parts  in  10,000.  This  means  that  if  we  divide  3  by 
10,000  we  will  get  the  cubic  feet  of  carbonic  acid 
that  may  be  mixed  with  each  cubic  foot  of  fresh  air 
that  enters  the  room  before  it  exceeds  the  propor¬ 
tion  of  7  parts  in  10,000.  Thus  3  10,000  = 

0.0003  cu.  ft. 

In  order  to  keep  the  air  in  a  room  at  the  standard 
of  purity  assumed: — 7  parts  in  10,000  parts, — 
will  be  necessary  to  supply  0.60  -h  0.0003  =  2000 
cu.  ft.  of  air  per  hour  per  person. 

Work  Problem  No.  59 

In  order  to  facilitate  such  calculations.  Table  22 
is  presented.  By  this  table,  the  number  of  cubic 
feet  of  air  required  per  person  per  minute  or  per 
hour  may  be  obtained  directly  for  various  standards 
of  purity.  For  instance,  if  there  was  permitted  a 
proportion  of  7.5  parts  of  carbon  dioxide  to  10,000 
parts  of  air,  28.6  cu.  ft.  of  air  per  minute  per  per¬ 
son  or  1714  cu.  ft.  per  hour  would  be  required. 

Work  Problem  No.  60 

When  the  problem  is  presented  in  a  somewhat 
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different  manner,  Table  23  will  be  found  useful. 
For  instance,  suppose  the  size  of  a  room  which  is 
to  be  used  as  an  assembly  hall  for  a  given  number 
of  people  is  known  and  it  is  desired  to  know  how 
many  cubic  feet  of  air  must  be  supplied  per  hour  in 
order  to  maintain  a  desired  purity. 

Assume  the  volume  of  the  room  as  57,600  cu.  ft. 
and  that  200  people  will  occupy  it.  Dividing  57,600 
by  200  the  quotient  is  282  cu.  ft.  per  person.  Call¬ 
ing  this  300  and  allowing  7  to  10,000  parts  it  is  in¬ 
dicated  by  Table  23,  that  1700  cu.  ft.  of  air  must 
be  supplied  per  hour. 


Work  Problem  No.  61 


AIR  REQUIRED  FOR  VENTILATION 


Whenever  possible,  the  air  supply  to  any  given 
room  should  be  based  upon  the  number  of  occupants. 
Unfortunately  these  data  are  not  always  available. 
Therefore  the  amount  of  air  to  be  supplied  per 
hour  is  often  based  upon  the  number  of  air  changes 
considered  good  practice.  Table  No.  24  will  serve 
as  a  guide  in  this  connection.  The  quantity  of  air 
required  per  person  for  various  classes  of  service  in 
good  ventilation  practice  is  given  in  Table  25,  the 
data  having  been  compiled  from  several  sources. 
Unless  otherwise  stated  the  data  in  this  table  is  to 
be  used  m  problems  where  such  data  are  needed. 


HEAT  LOSS  BY  VENTILATION 


One  B.T.U.  will  raise  the  temperature  of  1  cu. 
ft.  of  air  55°  at  average  temperatures  and  pres¬ 
sures  ; — or  it  will  raise  55  cu.  ft.  through  1  degree. 
Therefore,  if  the  number  of  cubic  feet  of  air  per 
hour  required  for  ventilating  purposes  and  the  num¬ 
ber  of  degrees  through  which  it  is  to  be  warmed  are 
known,  to  find  the  total  required  B.T.U.  it  is  only 
necessary  to  multiply  the  quantity  of  air  by  the  tem¬ 
perature  rise  and  divide  by  55.  For  instance  sup¬ 
pose  it  is  desired  to  determine  the  number  of  B.T.U. 
required  per  hour  in  zero  weather  for  the  ventila¬ 
tion  of  a  church  seating  400  people,  inside  temper¬ 
ature  70°  F. 


Total  air  required  =  1800  (Table  26)  X  400  —  720,- 
000  cu.  ft. 

720,000  X  70 

B.T.U.  = - =  916,000  B.T.U. 


55 


55 

commonly  used. 

Thus : — 

For  60° 
For  65° 
For  68° 
For  70° 
For  72' 
For  80' 


rise, 

rise, 

rise, 

rise, 

rise, 

rise. 


60  ^  55  =  1.09 
65  -f-  55  =  1.18 
68  ^  55  =  1.24 
70  55  =  1.27 

72  ^  55  =  1.31 
80  55  =  1.46 


Work  Problem  No.  62 


Lesson  No.  5,  to  appear  next  month,  will  cover  the 
effect  of  ceiling  height  on  average  mean  tempensr 
ture,  effect  of  auxiliary  sources  of  heat  supply,  cp. 
proximate  estimate  of  heating  plant  size  and  fuel 
requirements,  and  equivalent  temperature  gmrari- 
tees. 


Winnipeg’s  New  District.  Heating  System 

(Continued  from  page  55) 


Two  pulverizers,  Raymond,  6  tons  per  hour  each. 

Two  dryers,  (Green),  waste  heat,  210  sq.  ft.  drying  sur¬ 
face. 

Three  sets,  group  feeders,  Lopulco. 

Three  water  screens,  (Lopulco)  326  sq.  ft.  heating  sur¬ 
face. 

Three  coal  conveyors,  each  30  tons  per  hour. 


STEAM  DISTRIBUTION  SYSTEM 


The  steam  distribution  system  was  designed  by 
Norman  W.  Calvert,  of  Detroit,  Mich.,  and  is  quite 
similar  in  design  to  that  used  in  Detroit.  Because 
of  the  high  tariff  on  ’American-made  goods,  it  was 
found  advantageous  to  cast  fittings,  line  wedges, 
pipe  supports,  and  similar  devices  in  Winnipeg 
foundries. 

The  concrete  conduit  was  constructed  with  a 
double  line  of  drain  tile,  inasmuch  as  the  alkaline 
condition  of  the  sub-soil  moisture  is  very  harmful 
to  concrete  and  perfect  drainage  is  essential  to  pre¬ 
vent  the  alkaline  water  from  remaining  in  contact 
with  the  concrete. 

All  mains  and  services  are  insulated  with  iy2  in. 
Johns-Manville  asbestos  sponge  felted  covering  and 
waterproofed  with  a  layer  of  waterproofing  felt. 


14,000  FEET  OF  MAINS  INSTALLED 


Note  that  the  rise  in  temperature  and  the  55  are 
constant  so  values  may  be  established  for  the  ratio 
Temp,  rise 

- .  The  following  represent  values  most 


The  construction  program  during  1924  covered 
the  installation  of  approximately  14,000  feet  of 
main,  varying  in  size  from  14  in.  to  6  in.  There 
were  also  4000  feet  of  service  pipes  from  21/2  6 

in.  in  size.  The  main  line  pressure  will  be  so  con¬ 
trolled  and  regulated  that  each  customer  will  have 
available  at  his  service  valve,  a  pressure  of  at  least 
10  lbs.  per  square  inch,  and  this  will  again  be  re¬ 
duced,  in  the  customer’s  premises,  to  the  pressure 
actually  required  for  his  particular  heating  system. 
Long-distance  recording  instruments  will  be  in¬ 
stalled  to  enable  the  engineers  at  the  boiler  plant  to 
read  at  any  time  the  pressure  and  temperature  of 
the  steam  at  any  important  location  on  the  system. 

The  system  was  put  in  operation  early  in  Octo¬ 
ber  and  is  now  serving  110  customers,  with  a  total 
connected  radiation  of  350,000  square  feet. 

Developments  on  this  system  will  be  watched 
With  a  great  deal  of  interest  by  heating  and  hydro¬ 
electric  men  throughout  the  world  as  it  may  fur¬ 
nish  the  answers  to  many  problems  heretofore 
difficult  of  solution. 
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Eflfective  Temperature  With  Clothing 

Equivalent  Conditions  of  Temperature,  Humidity  and  Air  Movement,  Determined  by 

Individuals  Normally  Clothed 

?  By  C.  P.  Yagloglou  and  W,  Edw.  Miller 

From  a  paper  presented  at  the  annual  meeting  of  the  American  Society  of  Heating  and  Ventilating  Engineers, 

in  Boston,  January  28-30,  1925 

IN  PRINCIPLE,  the  All  of  the  previous  experiments  on  the  subject  of  subjects  normally 
same  procedure  was  “effective  temperatures”  were  made  on  men  stripped  clothed,  1°  of  dry-bulb 
f  followed  as  in  the  to  the  waist.  In  the  present  experiments,  the  indi-  is  equivalent  to  2°  wet 
I  previous  experiments  to  viduals  were  normally  clothed  and  slightly  active,  bulb.  Therefore,  under 
determine  what  condi-  The  results  of  the  investigation  are  summed  up  and  ordinary  conditions  of 
tions  were  equivalent,  made  available  for  practical  use  in  the  accompanying  temperature  and  cloth- 
Briefly,  the  method  con-  chart  (Fig.  1)  which  is  undoubtedly  the  most  out-  ing,  an  increase  of  1°  in 
sisted  in  finding  a  con-  standing  achievement  of  the  A.  S.  H.  &  V.  E.  Research  the  dry  bulb  tempera- 
dition  of  comparatively  Laboratory  in  the  field  of  air-conditioning.  ture  of  the  air  should 


high  dry-bulb  tempera¬ 
ture  and  low  humidity  in  one  chamber,  which  gave 
the  same  feeling  of  warmth  as  a  saturated  condition 
with  lower  temperature  in  the  other  chamber.  In 
the  experiments  with  air  movement,  the  humidity 
I  in  the  two  chambers  was  kept  the  same,  but  the 
I  dry-bulb  temperature  in  the  velocity  chamber  was, 
I  as  a  general  rule,  higher  than  that  in  the  still-air 
I  chamber  thus  counterbalancing  the  cooling  effect 
I  of  wind. 

I  In  the  very  high  temperatures  the  clothing  was 
I  exposed  to  the  hot  air  for  some  time  before  putting 
I  it  on.  Changes  in  the  room  conditions  wrere  grad- 
f  ual,  and  the  field  covered  in  a  single  day  with  full 

'  range  of  humidity  did  not  exceed  20°  F.  in  dry-bulb 

temperature. 

The  temperature  range  covered  in  the  present 
work  w’as  from  33°  to  165°  dry-bulb  and  from  26° 

1  to  115°  w’et-bulb. 

It  was  observed  that  a  saturated  condition  of  65° 
f  is  equivalent  to  one  of  71.7°  dry-bulb  with  20% 

1  relative  humidity  when  clothing  is  worn,  and  to 
another  of  the  same  humidity  as  the  latter  but  of 
75°  dry-bulb  temperature,  when  stripped  to  the 
waist.  In  other  words,  for  the  same  effective  tem¬ 
perature  value  of  65°  and  with  20%  relative  humid¬ 
ity,  the  dry-bulb  temperature  in  the  former  case 
(with  normal  clothing)  is  3.3°  lower  than  in  the 
latter. 

A  comparison  of  the  chart  here  presented  (Fig. 

11)  with  the  one  presented  in  the  A.S.H.&V.E.  Jour¬ 
nal  for  March,  1923,  for  individuals  stripped  to  the 
waist,  will  show  clearly  the  effect  of  clothing.  It 
I  will  be  observed  that  clothing  increases  considerably 

I  the  slope  of  the  effective-temperature  lines  below 
94°  effective  temperature  and  decreases  their  slope 
a^ve  this  temperature.  In  other  words,  for  or¬ 
dinary  temperatures  dry-bulb  becomes  a  much  more 
important  factor  in  the  comfort  of  a  clothed  person 
than  wet-bulb  temperature,  a  fact  that  justifies  to 
4  certain  extent  the  original  belief  in  dry-bulb  tem¬ 
perature  as  being  the  sensible  temperature. 

Although  at  65°  effective  temperature  it  was 
found  previously  that  for  subjects  stripped  to  the 
wawt  1°  of  dry-bulb  temperature  is  equivalent  to 
0.9°  of  wet-bulb,  it  is  significant  to  note  that  for 


be  accompanied  by  a  de¬ 
crease  of  2°  in  wet  bulb,  in  order  that  the  warmth 
of  the  condition  may  remain  unchanged. 

It  is  of  interest  to  note  in  this  connection  that 
the  clothed  body  simulates  a  dry-bulb  thermometer 
at  a  temperature  of  46°,  while  this  was  found  to 
take  place  with  subjects  stripped  to  the  waist  at 
32°.  Below  this  temperature  the  higher  the  humid¬ 
ity  the  cooler  the  condition.  This  fact  brings  us 
nearer  to  common  experience  in  observing  the  dif¬ 
ference  between  dry  and  damp  weather  at  tempera¬ 
tures  considerably  above  freezing.  As  a' matter  of 
fact,  there  is  always  outdoors  a  certain  amount  of 
air  movement,  and  it  will  be  seen  later  that  the 
greater  the  air  velocity  the>  higher  the  temperature 
at  which  the  clothed  body  assumes  the  thermal  prop¬ 
erties  of  a  dry -bulb  thermometer. 

(Data  and  curves  were  presented  in  the  paper 
showing  effective  temperatures  with  normal  cloth¬ 
ing  under  still-air  conditions  and  with  air-velocities 
of  300  ft.  per  minute.  Corresponding  data,  it  was 
stated,  have  been  obtained  for  other  air  velocities). 

Based  on  the  tests,  one  of  the  important  conclu¬ 
sions  reached  was  that  as  the  velocity  increases,  dry- 
bulb  temperature  becomes  more  important  than 
wet-bulb  temperature. 

THE  “HUMAN  THERMOMETRIC”  CHART 

Efforts  to  devise  a  single  practical  chart  that  will 
include  all  the  facts  pertaining  to  the  laws  govern¬ 
ing  the  thermal  properties  of  the  human  body,  and 
by  means  of  which  the  effective  temperature  of  any 
condition  within  the  experimental  range  could  be 
easily  determined,  resulted  in  the  development  of 
the  “human  thermometric  chart”  shown  in  Fig.  1. 

The  chart  is  principally  composed  of  two  vertical 
and  uniform  scales;  the  dry-bulb  temperature  scale 
on  the  .left  and  the  wet-bulb  scale  on  the  right ; 
these  are  the  two  values  actually  measured  in  prac¬ 
tice.  The  long  curved  lines  extending  diagonally 
across  the  chart  are  lines  of  equal  air  velocity 
spaced  in  intervals  of  100  ft.  per  minute,  as  shown 
by  the  scale  on  the  left  edge  of  the  diagram.  The 
effective-temperature  lines  are  represented  by  the 
short  cross  lines,  and  join  together  all  equivalent 
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conditions  of  dry-bulb  temperature,  "  wet-bulb,  and 
velocity  of  air.  *  ^  -  -  -  . 

Fig.  1  affords  a  complete  formulation  of  the  laws 
of  cooling  of  the  human  body.  The  proximity  of 
any  point  to  the  dry  and  wet-bulb  temperature  axes 
indicates  the  superiority  of  one  temperature  over 
the  other  in  determining  human  comfort.  For 
ordinary  temperatures  the  points  are  nearer  to  the 
dry-bulb  temperature  axis,-  while  for  high  tempera¬ 
tures,  when  sensible  evaporation  comes  into  play. 


the  upper  part  of  the  diagram  approaches  the  wet- 
bulb  axis.  A  vertical  line  drawn  half-way  between 
the  two  temperature  scales,  will  intersect  the  various 
velocity  curves,  at  points  where  dry-  and  wet-bulb 
temperatures  are  of  equal  importance.  For  in. 
stance,  with  still  air  this'  occurs  at  an  effective  tem- 
perature  of  about)  77°  while  with  a  velocity  of  5oo 
ft.  per  minute  it  occurs  at  a  saturated  temperature 
of  86.0°,  or  at  an  effective  temperature  of  80.7°. 


Copyright,  igts,  Amrrican  Socioty  ,of  Heating  and  Ventilating  Engineers.  Pnblisked  by  Permission 

Pig.  1. — Human  Thermometric  Chart  for  Determining  “Sensible”  or  Effective  Temperatures  for  Individnw 
Normally  Clothed,  from  Measurements  of  Dry-Bulb  Temperature,  Wet-Bulb  Tempera¬ 
ture  and  Velocity  of  Air 
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LOW  AIR  VELOCITIES  MORE  EFFICIENT  THAN  HIGH  IN 
COOLING  HUMAN  BODY  •  - 

Considering  next  the  efficiency  of  air  move¬ 
ment  in  cooling  the  human  body,  it  will  be  noted  in 
Fig.  1,  that  low  velocities  are  more  efficient  than 
high.  The  distance  between  any  two  consecutive 
velocity  lines  is  a  function  of  the  amount  of  cooling 
produced  by  an  increase  of  100  ft.  per  minute  in  the 
velocity  of  the  air.  Therefore  above  300  ft.  per 
minute  the  efficiency  of  air  movement  falls  off  con¬ 
siderably,  and  it  will  be  inefficient  in  practice  to 
use  velocities  greater  than  300  ft.  per  minute. 

In  the  application  of  effective'  temperature  to 
practical  problems,  where  air  of  high  temperature 
and  comparatively  low  humidity  is  cooled,  and  at 
the  same  time  saturated  with  moisture  by  passing 
it  through  a  humidifier.  Fig.  1  affords  a  simple 
means  of  studying  in  detail  the  cooling  that  will  re¬ 
sult  from  saturation  and  movement  of  the  air.  In 
problems  involving  cooling  or  heating  of  the  air  at 
constant  dew-point,  when  a  detailed  study  is  con¬ 
templated,  it  will  be  desirable  to  introduce  in  the 
chart  a  scale  of  moisture  content  of  the  air.  For 
clearness  in  reproduction  this  scale  is  not  shown 
here,  because  with  the  chosen  distance  between  the 
two  vertical  axes  it  falls  outside  the  limits  of  the 
chart. 

EFFECT  OF  CLOTHING 

To  indicate  the  large  extent  to  which  clothing  de¬ 
creases  the  cooling  power  of  wind  in  such  tempera¬ 
tures  as  are  frequently  met  with  in  actual  practice. 
Fig.  2  has  been  prepared  with  velocity  of  air  as 
abscissae  and  cooling  in  degrees  effective  tempera¬ 
ture  as  ordinates.  The  three  sets  of  curves  give 
the  relative  amount  of  cooling  for  three  different 
dry-bulb  temperatures,  but  for  the  same  relative 
humidity  of  50%,  and  for  subjects  both  normally 
clothed  and  stripped  to  the  waist,  as  indicated  in  the 
figure. 

At  the  ordinary  dry-bulb  temperature  of  70°,  a 
velocity  of  300  ft.  per  minute  produces  a  cooling 
of  about  5°  on  the  human  body  when  clothed,  and 
10.5°  when  stripped  to  the  waist.  Therefore  cloth¬ 
ing  under  these  conditions  reduces  the  cooling  by 
52%.  Approximately  the  same  percentage  reduc¬ 
tion  holds  true  for  velocities  higher  than  300  ft., 
but  for  lower  velocities  the  decrease  in  cooling  effect 
is  still  greater. 

With  a  velocity  of  100  ft.  per  minute,  the  corre¬ 
sponding  decrease  in  cooling  at  70°  is  66%.  As  the 
temperature  of  the  air  increases  the  percentage 
reduction  in  cooling  decreases  slightly,  varying 
from  a  maximum  of  50%  to  a  minimum  of  40%. 

In  general,  the  report  brings  out  that  normal 
clothing  at  ordinary  humidity  halves  the  cooling 
effect  of  wind,  as  compared  with  that  obtained  when 
only  light  work  is  done  and  trousers,  socks  and 
shoes  are  worn. 

An  elastic  cotton  union  suit  which  will  cover 
tightly  as  much  of  the  body’s  surface  as  possible, 
constitutes  an  ideal  outfit  for  exposures  to  hot  at¬ 
mospheres. 


Fig.  2. — Chart  Showing  Extent  to  Which  Clothing 
Reduces  the  Cooling  Effect  of  Wind  at  Different 
Dry-Bulb  Temperatures 


Clothing,  also,  should  never  be  removed  when  the 
wet-bulb  temperature  exceeds  the  temperature  of 
the  body.  The  air  in  such  cases  should  be  kept  as 
still  as  possible,  and  the  more  the  clothing  the  greater 
the  insulation  against  transfer  of  heat  from  the  air 
to  the  body. 

In  keeping  with  the  best  information  available, 
the  experimental  data  collected  in  a  previous  study 
of  the  “comfort  zone”®  is  converted  to  the  normal 
scale  of  effective  temperature  and  the  zone  superim¬ 
posed  on  Fig  1,  as  shown  by  the  dotted  area.  It 
will  be  observed  that  when  referred  to  the  “normal” 
scale  the  comfort  zone  is  included  between  the  63° 
and  71°  effective-temperature  lines,  which  con¬ 
stitute,  respectively,  the  lower  and  upper  boundaries 
of  the  zone. 

Strictly  speaking,  the  “comfort  line”  is  repre¬ 
sented  by  the  66°  effective-temperature  line,  which 
for  the  range  of  humidity  employed  in  the  comfort 
experiments  corresponds  to  a  basic  value  of  64.5° 
effective  temperature. 

Thus  it  is  left  to  the  judgment  of  the  heating  and 
ventilating  engineer  to  shift  the  comfort  line  back 
or  forth  according  to  seasonal  variations  in  the 
clothing  worn.  If  lighter  clothing  is  worn  in  sum¬ 
mer  than  in  winter,  the  comfort  line  will  approach 
the  lower  boundary  of  the  zone,  in  winter  and  the 
upper  boundary  in  summer. 

The  rate  at  which  clothing  transfers  heat  through 
it  depends  upon  the  material,  condition  of  same 
with  respect  to  moisture,  thickness  and  size  of  its 
meshes.  When  dry,  cotton  or  woolen  clothes  of  the 
same  thickness  and  size  of  mesh  are  equally  good, 
but  when  wet,  woolen  clothes  prevent  heat  loss 
much  better  than  cotton.  In  general,  it  can  be 
stated  that  other  things  being  equal,  the  rate  at 
which  clothing  transfers  heat  depends  upon  the 
amount  of  air  within  its  meshes  and  between  its 
layers. 
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Emotional  Excitement  and  Its  Effect  on  Tempera¬ 
ture  Rise  in  Exhaled  Air 

Interesting  Phenomena  Observed  in  House  of  Representatives  During  Memorial  Exercises 

for  the  Late  President  Wilson 

By  S,  Homer  Woodbridge 


AS  IS  well  known,  the  effects  of  animal  life  on 
confined  air  are  made  evident  in  carbon  diox¬ 
ide,  aqueous  vapor,  heat  and  effluvial  accretions 
yielded  to  the  air.  These  all  increase  with  vital 
energy  output,  whether  physical,  mental  or  emo¬ 
tional.  Because  more  reliable  than  the  others, 
being  less  affected  by  extraneous  causes,  such  as 
variableness  in  initial  humid  or  other  qualities  of 
air  as  compared  with  far  more  fixed  gaseous  quality, 
the  air  changes  attending  animal  life  within  it  are 
almost  universally  measured  by  carbon  dioxide  in¬ 
crement. 

The  changes  in  air  contents  within  auditoriums, 
due  to  mental  or  emotional  activity,  have  been  reg¬ 
istered  by  the  sudden  increase  in  contained  carbon 
dioxide  when,  for  example,  a  staged  play  approaches 
an  exciting  climax.  So  far  as  known  to  the  writer, 
no  such  change  has  thus  far  been  chronicled  in  tem¬ 
perature  increments.  Only  when  air  changes  are 
rapid,  as  in  the  case  here  presented,  reducing  to  a 
minimum  heat  absorption  by  walls  and  other  heat¬ 
absorbing  surfaces,  can  the  significance  of  thermal 
changes  approach  in  reliability  those  in  carbon 
dioxide  content. 

Because  of  the  remarkable  character  of  the  ac¬ 
companying  chart,  as  well  as  the  occasion  which 
gave  rise  to  it,  and  because  of  the  interest  it  has  for 
students  and  practitioners  of  hygiene,  the  chart  and 
its  interpretation  are  offered  for  whatever  they  may 
be  worth. 

RECORD  OF  VENTILATION  OF  HALL  OF  HOUSE  OF 
REPRESENTATIVES,  DECEMBER  15,  1924. 

Rate  of  air  supply  to  the  Hall,  64,000  cu.  ft.  per 
minute,  each  6-min.  supply  equalling  the  cubic 
contents  of  the  Hall. 

Per  capita  air  supply  to  floor  occupants,  69  cu.  ft. 
per  minute. 

Average  per  capita  supply  to  floor  and  gallery  occu¬ 
pants,  45  cu.  ft.  per  minute. 

Average  temperature  of  air  supplied  to  Hall,  65.4® 
F. 

Temperature  of  Hall  at  floor,  average,  70.5®  F. 
Average  temperature  of  air  passing  through  ceil¬ 
ing  open  ways  to  loft,  72.25°  F.  (except  for  final 
rise) . 

Vapor  increment  per  cubic  foot  in  escaping  air,  0.25 
grains. 

Carbon  dioxide  increment  in  escaping  air,  2.3  parts 
in  10,000  of  air. 

In  attendance,  approximately,  800  upon  the  floor, 
700  in  the  gallery. 


The  above  conditions  correspond  closely  with 
those  found  during  the  memorial  service  in  com¬ 
memoration  of  the  late  President  Harding,  when 
the  Hall  was  similarly  occupied  to  its  utmost  capa- 
city,  and  which  the  public  health  expert  in  attend¬ 
ance  reported  to  be  such  as  to  furnish  no  ground 
for  reasonable  complaint  as  touching  the  quantity, 
distribution,  quality  and  effective  use  of  air  for 
ventilating  purposes  now  obtainable  within  the 
Hall  when  so  crowded ;  with  the  promise  of  sensible 
betterment  when  the  newly-acquired  and  more 
powerful  supply  fan  shall  be  installed  and  the  dis¬ 
charge  fans  speeded  to  capacity. 

INTERPRETATION  OF  THE  TEMPERATURE  CHART 

Thermometer  used  in  determining  temperature, 
Bureau  of  Standards  (INV  5760  A)  graduated  to 
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Temperature  Record  in  House  of  Representatives 
During  Wilson  Memorial  Exercises 

tenths  of  degrees.  Temperatures  recorded  at  5> 
min.  and,  finally,  at  2V^-min.  intervals. 

Exercise  and  excitement  incident  to  assembling 
and  seating  and  to  the  occasion  itself  had  accelerated 
body  heat-production  rate  within  and  elimination- 
rate  from  the  occupants  sufficiently  to  raise  the 
temperature  of  escaping  air  to  a  point  not  meas¬ 
ured.  Temperature  continued  falling  with  the 
quieting  and  relaxation  of  the  assembly  until  12 :35 
when  the  temperature  registered  was  72.16®. 

Interest  in  the  discourse  then  began  to  have  its 
physiological  effect,  slightly  and  continuously  in¬ 
creasing  thermal  production  and  output  until,  at 


THE  HEATING  AND  VENTILATING  MAGAZINE 


67 


1:15,  the  temperature  reached  72.28°.  After  fur¬ 
ther  intent  listening  to  the  address  there  came 
slight  mental  and  nervous  relaxation  attending  un¬ 
conscious  fatigue,  with  accompanying  reduction  in 
the  rate  of  thermal  production  and  elimination,  and 
a  corresponding  fall  in  air  temperature,  at  1 :25,  to 
72.25°. 

As  the  address  neared  its  peroration  climax,  in¬ 
terest  became  increasingly  intense,  and  the  effect  on 
air  temperature  is  seen  in  the  rise,  at  1:40,  to 
72.51° ;  at  1 :42i/2»  to  74.6° ;  and,  at  1 :45,  to  75.3°. 
f  The  final  temperature  rise  attended  the  mental  ex- 
^  citement  of  the  closing  2V^  minutes,  the  physical 
exercise  of  general  and  prolonged  applause,  the 
rising  of  the  assembly  to  its  feet,  releasing  warm  3d 
air  from  within  clothing,  all  adding  their  effects 
■  to  that  of  increased  thermal  body  production  and 
I  output. 

I  Immediately  following  the  close  of  the  address 
I  and  during  subdued  music  by  the  United  States 
^  Marine  Band,  the  temperature  began  falling  rapidly, 
i  as  shown,  toward  the  normal. 


I  Insulation  of  Roofs  to  Prevent  Heat  Loss  and 
r  Condensation 

(Concluded  from  last  month's  issue) 

I  In  last  month’s  issue  the  problem  was  presented 
f  of  finding  the  greatest  relative  humidity  that  can 
be  carried  under  a  roof  with  a  resistance  of  3.0  and 
with  a  heat  head  of  100°,  before  condensation  will 
occur,  at  a  room  temperature  of  70°. 

Following  were  the  directions  given  for  solving 
i  this  problem : 

(On  the  Roof  Resistance  Curve  RR  (See  January 
issue)  locate  a  point  at  a  height  of  3.0  by  the  re- 
^  sistance  scale  on  the  right-hand  side  of  the  chart, 
j  Draw  a  line  from  this  point  through  the  lower  left- 

'  hand  corner  A.  Where  this  line  intersects  the  hori¬ 

zontal  line  of  100°  heat  head,  read  vertically  down¬ 
ward  to  the  humidity  curve  of  the  chart.  Then  pass 
horizontally  to  the  left-hand  edge  of  the  chart 
w'here  we  find  that  the  roof  will  support  a  relative 
humidity  of  approximately  40%  maximum,  at  70° 
inside  temperature. 

From  Table  No.  1  (see  The  Heating  and  Ven¬ 
tilating  Magazine  for  November  1924)  the  re¬ 
sistance  for  the  particular  uninsulated  roof  is  2.289. 
f.  From  the  chart  the  required  resistance  (3.0)  to 
I  prevent  condensation  is  obtained, 
f  The  difference  between  these  two  figures  repre- 

sents  the  additional  resistance  (0.711)  to  be  fur- 
I  nished  by  the  application  of  roof  insulation  of  the 

I  proper  thickness. 

I  The  thickness  of  the  insulation  to  be  applied  is 

t  determined  as  follows: 

I  Let  X  be  the  internal  conductivity  (not  air-to-air) 

iper  degree  difference,  per  hour,  per  inch  thickness 
of  insulation  to  be  used  (this  figure  is  a  similar  unit 
to  that' usually  given  by  the  United  States  Bureau 
of  Standards) . 

Then  1/X  =  R'  =  internal  resistance. 

Then  0.711/R'=:  thickness  in  inches  of  insulation 


required,  or  0.711  x  X  =  thickness  in  inches  of  in¬ 
sulation  required  to  prevent  condensation. 

WOOD  ROOFS 

All  of  the  figures  given  for  wood  in  this  article 
apply  to  solid  wood.  In  other  words,  cracks  have 
not  been  considered.  It  is  readily  seen  that  where 
there  are  cracks  between  the  roof  board,  the  humid 
air  will  pass  up  through  these  cracks  and  conden¬ 
sation  will  occur  on  the  under  side  of  the  insulation. 

To  prevent  the  insulation  from  thus  becoming 
moist,  the  specifications  for  applying  roof  insulation 
on  wood  roofs  should  state  that  two  layers  of  roof¬ 
ing  felt  must  be  tacked  to  the  wood  roof  deck,  with 
all  joints  tightly  sealed,  before  the  insulation  is  ap¬ 
plied  and  mopped  in  place  with  hot  asphalt. 

Condensation  may  occur  in  the  cracks  between 
the  boards  beneath  the  paper,  but  as  a  matter  of 
fact,  the  boards  being  comparatively  close  together, 
the  temperature  would  be  greater  on  the  bottom  of 
the  insulation  than  would  be  the  case  if  there  were 
no  boards,  on  account  of  radiated  heat,  and  it  has 
been  found  in  practice  that  this  apparent  error  does 
not  amount  to  over  10%  or  15%  in  ordinary  cases. 
The  addition  of  25%  in  the  calculated  amount  of  in¬ 
sulation  will  undoubtedly  take  care  of  the  cracks, 
especially  where  tongued  and  grooved  boards  or 
splines,  are  used. 

In  very  extreme  conditions,  especially  with  wood 
roofs  under  li/^  in.  thick,  it  is  best  to  ignore  the  re¬ 
sistance  of  the  boards  entirely,  and  supply  enough 
insulation  resistance  to  carry  the  existing  or  pro¬ 
posed  relative  humidity. 

Emulsified  asphalt  has  lately  been  obtainable  and 
since  is  does  not  run  under  300°  F.  and  can  be  ap¬ 
plied  cold  (with  temperature  over  45°  F.)  directly 
to  the  roof  boards,  the  insulation  can,  after  24  hours, 
be  mopped  to  it  with  hot  asphalt,  thereby  making 
a  better  job  than  above  outlined  by  use  of  roofing 
felt. 

CONCRETE  AND  TILE  ROOFS 

With  concrete  and  tile  roofs,  this  application  is 
usually  covered  by  specifications  similar  to  the  fol¬ 
lowing  : 

“The  roof  deck  shall  be  reasonably  smooth,  dry, 
well  cured  and  swept  clean  before  laying  the  insula¬ 
tion.  Coat  the  roof  deck  with  tar  or  asphalt  into 
which,  while  hot,  embed  the  insulation.  Butt  the 
joints  closely  so  that  the  sheets  or  units  shall  be 
practically  integral  one  with  the  other. 

“Traverse  joints  and  joints  of  successive  layers 
of  the  insulation  should  be  broken  and  filled  with 
tar  or  asphalt.  Give  the  entire  surface  a  full  and 
uniform  mopping  of  hot  tar  or  asphalt,  in  which, 
while  hot,  lay  any  suitable  roofing  according  to 
reputable  roofing  manufacturer’s  standard  specifica¬ 
tions.” 

The  use  of  a  high-grade  emulsified  asphalt  is  at 
least,  to  some  extent,  taking  the  place  of  ordinary 
hot  asphalt  or  pitch  for  the  following  reasons :  (a) 
can  be  applied  cold ;  (b)  does  not  run  and  drip  from 
cracks;  (c)  sets  within  a  few  hours  and  is  then 
waterproof;  (d)  remains  pliable  and  does  not  crack 
with  cold  temperatures. 
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A  CLARIFYING  distinction  as  to  what  is  meant 
by  central  heating,  district  heating  and  com¬ 
munity  heating  has  been  made  by  F.  A.  Combe 
in  his  report  to  the  Dominion  Fuel  Board  on  the 
state  of  the  industry,  with  special  reference  to  its 
future  possibilities  in  Canada.  Central  heating  is 
defined  as  applying  to  the  distribution  of  heat  by 
means  of  steam  or  hot  water  through  a  system  of 
underground  piping  from  a  central  boiler  plant  to 
a  number  of  buildings  comprising  a  school,  univer¬ 
sity,  hospital,  asylum  or  other  institution  which  is 
included  under  one  management.  District  heating 
is  defined  as  applying  to  a  public  utility  or  inde¬ 
pendent  company  furnishing  steam  or  hot  water  to 
buildings  in  a  city  or  town,  the  heat  being  purchased 
in  the  same  manner  as  electricity,  water  or  gas. 
Finally,  community  heating  is  defined  as  applying 
to  a  block  or  group  of  dwellings  heated  from  a  cen¬ 
tral  plant,  either  by  private  arrangement  between 
the  owners,  or  as  a  development  by  a  company,  sell¬ 
ing  or  renting  dwellings  under  special  agreement 
for  heating.  ' 

These  distinctions  appear  to  be  very  logical  and 
we  see  no  reason  why  they  should  not  be  generally 
followed  in  discussions  of  centralized  heating  or  dis¬ 
tributed  heat.  In  England,  “central  heating” 
usually  means  a  system  installed  in  the  basement 
for  heating  a  single  building,  a  term  which,  no 
doubt,  has  arisen  from  the  practice  of  heating  build¬ 
ings  from  fireplaces.  Misconceptions,  however,  are 
likely  to  arise  from  the  use  of  this  term,  while  Mr. 
Combe’s  definitions  are  comprehensive  and  clear. 


SPEAKING  of  heating  nomenclature,  it  is  rather 
remarkable  how  many  terms  there  are  which 
persist  in  spite  of  their  lack  of  clarity,  to  say 


nothing  of  their  incorrectness.  “Hot  blast  heat- 
ing,”  for  instance,  is  one  of  those  terms  which 
simply  grew ;  it  was  always  intended  to  refer  to  fan 
blast  heating.  “Hot  water  heating”  is  another 
curious  expression  which  has  seemed  to  be  neces- 
sary  to  distinguish  between  the  heating  of  water 
for  domestic  service  and  the  use  of  hot  water  for 
warming  buildings.  “Warm-air  furnace  heating” 
is  still  another  example  of  tautology  “on  our  list.” 
Many  additional  terms  will  readily  occur  to  the 
reader.  Any  move  to  reduce  their  number  and  the 
ambiguity  of  many  remaining  in  use  is  well  worth 
while. 

Fortunately,  most  of  the  terms  used  in  heating 
work  have  not  had  the  same  origin  as  those  charac¬ 
teristic  of  the  plumbing  industry  which  pertain  so 
much  to  the  human  anatomy,  so  there  is  plenty  to 
be  thankful  for.  Many,  if  not  most,  plumbing 
terms  reflect  perhaps  too  closely  the  state  of  the  art 
at  the  time  they  were  coined  and  are  not  by  any 
means  terms  which  would  be  chosen  if  the  industiy 
had  it  to  do  over  again. 


Prospects  of  another  record-breaking  build¬ 
ing  year,  indicated  by  earlier  surveys,  are  con¬ 
firmed  in  an  impressive  forecast  issued  by  the 
Architectural  Forum.  The  importance  of  these  fig¬ 
ures,  which  are  presented  on  another  page,  is  due 
to  the  fact  that  the  estimates  received  from  the 
same  source  for  the  past  three  years  have  proved 
to  be  within  3%  of  the  actual  figures  for  those  years. 
In  the  present  forecast  it  is  worthy  of  note  that 
school  buildings  take  first  place  in  the  construction 
program,  the  figures  being  $726,858,000.  This 
was  the  case  last  year  when  the  total  was  consider¬ 
ably  higher,  $802,258,300.  Next  in  line  for  1925 
come  apartments  which,  if  we  consider  also  apart¬ 
ment  hotels,  come  to  $782,712,000.  This  is  a 
change  from  last  year  when  hotels  ranked  second 
in  the  building  program.  Other  notable  changes  in 
the  1925  plans  are  increases  in  the  amount  of  new 
church  construction  and  in  dwelling  construction, 
and  a  decrease  in  the  amounts  being  expended  for 
.community  memorials  and  similar  structures.  One 
of  the  most  significant  changes  is  in  the  theatre 
building  program,  which  is  expected  to  drop  this 
year  from  $179,821,700,  the  1924  peak,  to  $135,- 
981,000. 

It  is  remarkable  to  notice  how  closely  the  figures 
in  some  classes  of  construction  correspond  with 
those  of  1924.  Those  coming  under  the  heading  of 
“Automotive,”  for  instance,  totaling  $142,458,000, 
are  within  $4,000,000  of  the  1924  forecast.  Banb 
are  slightly  less.  Clubs  are  very  close  at  $321,792,- 
000  for  the  present  year,  hospitals  are  about  the 
same,  at  $229,038,000  for  1925.  Industrial  build¬ 
ings,  at  $392,367,000,  are  only  $24,000,000  less  than 
last  year,  office  buildings,  at  $488,619,000,  will  run 
close  to  last  year’s  figures,  public  buildings  at  $187,- 
101,000  are  ahead  of  last  year  some  $40,000,000, 
stores  at  $137,238,000  will  come  just  below  last 
year’s  record,  while  welfare  buildings,  at  $56,640,- 
000,  will  exceed  the  previous  year’s  record  by 
$10,000,000. 
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The  Research  Laboratory  €k)es  On 

Measures  Taken  at  Heating  Engineers’  Thirty-First  Annual  Meeting  Insure  Permanent 
Operation  of  Laboratory  as  a  Major  Activity  of  the  Society. 


NO  ONE  need  have  any  further  doubts  as  to  the 
continuation  of  the  A.  S.  H.  &  V.  E.  Research 
;  Laboratory,  at  least  on  its  present  scale  of 
■  operation.  This  has  been  attended  to  by  the  simple 
expedient  of  increasing  the  membership  dues  a 
i  matter  of  $10.00,  all  of  which  is  to  be  allocated  to 
I  the  Research  Laboratory  in  Pittsburgh. 

'  With  a  membership  of 
1800,  it  will  be  seen  that 
this  increase  represents 
over  $15,000  which  is 
the  minimum  sum  re- 
:  quired  to  enable  the  soci¬ 
ety  to  fulfill  its  contract 

\  with  the  Bureau  of 

:  Mines. 

But  this  is  not  all. 
i  No  sooner  had  the  senti¬ 
ments  of  the  members 

been  expressed  in  an 

overwhelming  vote  in 
r  favor  of  the  increased 

dues  than  one  manufac¬ 
turer  after  another  came 
forward  in  the  meeting 
with  individual  subscrip¬ 
tions  ranging  all  the  way 
from  $1000.00  a  year  for 
•  five  years  to  $100.00  a 

year  for  the  same  period. 

When  the  smoke  had 
■  cleared  away  it  was 

found  that  the  additional 
;  subscriptions  alone,  re¬ 

ceived  at  the  meeting, 
i  totaled  nearly  $8,000.00 

a  year.  This,  with  the 
proceeds  from  the  in¬ 
creased  dues,  will  net  the 
tidy  sum  of  $23,000 
which  comes  within 
I  $2,000  of  the  Research 

I  Committee’s  tentative 

I  budget  for  1925. 

I  From  the  moment  that  Chairman  William  H. 
Driscoll  of  the  Research  Committee  ntiade  his  im¬ 
passioned  plea  for  the  Research  Laboratory,  and 
Dean  F.  Paul  Anderson,  the  director  of  the  Labora¬ 
tory,  told  of  how  vital  a  part  it  had  become  in  the 
society’s  progress,  it  was  clear  that  their  appeals 
were  to  carry  the  day  and  that  the  Society  was  to 
take  no  backward  step  in  this  important  matter. 
The  additional  fact  that  a  poll  of  the  membership 


showed  a  vote  of  400  in  favor  of  the  dues  increase, 
as  against  300  opposing  votes,  was  all  that  was 
needed  to  remove  the  last  vestige  of  doubt  as  to  the 
general  sentiment  of  the  members,  and  when  the 
vote  was  taken  it  was  overwhelming.  On  the  motion 
of  one  of  those  who  had  cast  an  opposing  ballot,  the 
vote  was  made  unanimous. 

Irrespective  of  this 
momentous  action  insur¬ 
ing  the  continued  life  of 
the  A.  S.  H.  &  V.  E.  Re¬ 
search  Laboratory,  the 
meeting  itself  will  go 
down  as  one  of  the  most 
interesting  and  success¬ 
ful  in  the  history  of  the 
society.  The  attendance 
was  well  up  to  the  stand¬ 
ard,  exceeding  the  400 
mark,  while  the  papers 
covered  such  notable  top- 
icts  as  effective  tempera¬ 
tures  with  clothing,  tests 
on  the  new  Cartridge 
copper  air  heaters  and 
new  data  on  water  flow 
through  pipes.  . 

The  convention  a  r  - 
rangements  were  handled 
by  the  Massachusetts 
chapter  of  the  society  in 
a  way  that  more  than 
met  every  requirement. 

Opening  Session, 
January  27 


In  accordance  with  the 
requirements  of  the  con¬ 
stitution,  the  business 
sessions  of  the  annual 
meeting  were  held  in 
New  York,  at  the  Engi¬ 
neering  Societies  Build¬ 
ing.  A  score  or  more  of  members  were  present 
Tuesdsty  morning  when  President  Homer  Addams 
called  the  meeting  to  order.  All  of  the  reports, 
however,  with  the  exception  of  the  tellers’  re¬ 
port,  were  put  over  to  one  of  the  later  sessions, 
in  Boston.  In  the  matter  of  the  proposed  amend¬ 
ment  to  increase  the  dues,  after  considerable 
discussion,  it  was  voted  to  adjourn  the  business 
session  to  the  following  Saturday,  when  final  ac- 


Samuel  E.  Dibble 
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tation  at  the  Carnegie  Institute  of  Technology,  Pitts¬ 
burgh,  Pa. 
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tion  was  to  be  taken  on  the  matter.  It  was  reported 
that  a  straw  mail  ballot  had  shown  400  of  the  mem¬ 
bers  in  favor  of  the  increased  dues,  and  300  mem¬ 
bers  opposed.  While  this  vote  showed  a  majority  in 
favor  of  the  increase,  it  was  felt  that  the  senti¬ 
ment  at  the  annual  meeting  should  be  obtained  be¬ 
fore  bringing  the  matter  to  a  final  vote. 

Chairman  Frank  G.  McCann,  of  the  Tellers’  Com¬ 
mittee,  reported  the  result  of  the  election  of  offi¬ 
cers,  which  was  of  unus’ial  interest  in  view  of  the 
fact  that  two  candidates  for  president  were  in  the 
field.  He  reported  that  the  regular  candidate,  L. 
A.  Harding,  had  received  284  votes,  while  the  in¬ 
dependent  candidate,  Samuel  E.  Dibble,  of  Pitts¬ 
burgh,  had  received  498  votes,  making  him  the  new 
president. 

President  Addams  then  declared  the  election  of 
the  new  officers,  as  follows : 

NEW  OFFICERS 

President,  Samuel  E.  Dibble,  Carnegie  Institute 
of  Technology,  Pittsburgh,  Pa. 

First  vice-president,  William  H.  Driscoll,  New 
York. 

Second  vice-president.  Dean  F.  Paul  Anderson, 
director  of  the  A.  S.  H.  &  V.  E.  Research  Labora¬ 
tory. 

Treasurer,  Perry  West,  Newark,  N.  J. 

Council :  Homer  Addams,  New  York ;  W.  H.  Car¬ 
rier,  Newark,  N.  J. ;  J.  A.  Cutler,  Chicago;  W.  E. 
Gillham,  Kansas  City,  Mo. ;  Thornton  Lewis,  Phila¬ 
delphia;  William  T.  Jones,  Boston;  J.  H.  Walker, 
Detroit ;  Professor  A.  C.  Willard,  Urbana,  Ill. 

Research  Committee:  William  H.  Driscoll,  New 
York;  Charles  V.  Haynes,  New  York;  H.  M.  Hart, 
Chicago;  Perry  West,  Newark,  N.  J. ;  J.  I.  Lyle, 
Newark,  N.  J. ;  and  (to  serve  unexpired  term  of 
one  year)  Walter  S.  Timmis,  New  York. 

Morning  Session,  January  28  (Boston) 

All  of  the  professional  sessions  in  Boston  were 
held  in  the  Swiss  Room  of  the  Copley-Plaza  Hotel. 
Chairman  Alfred  Kellogg  of  the  Massachusetts 
Chapter’s  Entertainment  Committee,  expressed  the 
welcome  of  the  Boston  members.  He  then  pre¬ 
sented  Mark  Sullivan,  corporation  counsel  of  Bos¬ 
ton,  who  spoke  for  Mayor  Curley. 

Mr.  Sullivan  referred  to  the  serious  illness  of 
Mayor  Curley’s  daughter  which  prevented  him  from 
being  present.  He  paid  a  tribute  to  the  place 
achieved  by  the  heating  and  ventilating  profession 
and  cited  particularly  the  advances  made  in  the 
way  of  improving  the  character  of  heating  installa¬ 
tions  through  the  adoption  of  “certified  heating”  by 
the  heating  contractors. 

He  said  the  great  need  of  the  day  is  to  bring  the 
work  and  aims  of  the  heating  and  ventilating  en¬ 
gineer  closer  to  the  general  public.  “You  need  to 
make  a  closer  contact”  he  declared,  “with  the  people 
whose  co-operation  you  must  have  to  accomplish 
your  aims.” 

Mr.  Kellogg  responded  to  Mr.  Sullivan’s  wel¬ 
come.  President  Addams  then  took  the  chair.  He 
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asked  the  members  to  stand  a  moment  with  bowed 
heads  as  a  gesture  of  respect  to  the  memory  of  Sec- 1 
retary  Houghten’s  father  who  died  the  previongj 
day.  Secretary  Houghten  was  obliged  to  leave  the  j 
meeting,  his  place  being  taken  by  A.  V.  Hutchinson  j 
the  society’s  manager  of  publications.  I 

President  Addams  then  delivered  his  address  ini  j 
which  he  spoke  of  the  need  of  greater  support  for  i  ^ 
the  society’s  Research  Laboratory,  the  status  of  the !  tc 
proposed  Code  of  Minimum  Requirements  for  the 
Heating  and  Ventilation  of  Buildings,  and  the  prog.  1  ^ 

ress  of  the  work  in  formulating  a  standard  ex-  ^ 

haust  code.  The  Jouimal,  he  said,  being  published  ^ 

now  on  a  monthly  basis,  has  taken  its  place  as  one  I  ^ 

of  the  important  technical  periodicals  in  its  field,  i  g 
President  Addams  spoke  glowingly  of  the  success  i  c 

of  the  A.  S.  H.  &  V.  E.  Guide,  1924-1925.  The  Trans-  ’  t 

actions  for  1922-1923  have  been  published  and  sent  j  i 

to  the  members,  while  the  Transactions  for  1923-  ( 

1924  are  almost  ready  for  publication.  This,  he  ' 

said,  brings  the  society’s  Transactions  up  to  date ! 
for  the  first  time  since  1918. 

President  Addams  cited  the  expressions  of  a  num-  ^ 
ber  of  past  presidents,  including  Stewart  A.  Tellett, 
Rolla  C.  Carpenter,  Henry  Adams,  J.  H.  Kinealy, 
and  Andrew  Harvey,  to  show  how  well  the  society 
had  fulfilled  their  aspirations.  He  concluded  by  ■ 
echoing  the  suggestion  once  made  by  Andrew  Har¬ 
vey  that  one  of  the  society’s  meetings  be  held  in  ! 
Europe.  This,  he  said,  which  was  then  considered  ; 
such  a  far  cry,  may  yet  come  to  pass. 

The  report  of  the  council  showed  the  society’s 
affairs  to  be  in  good  condition. 

The  secretary’s  report  mentioned  the  fact  that  ' 
with  the  Northwest  Pacific  Chapter  the  society  now 
has  fifteen  chapters.  He  gave  details  of  the  so-  ! 
ciety’s  financial  standing  which  showed  the  general  i 
fund  to  be  50%  higher  than  last  year.  255  mem¬ 
bers  were  elected  during  the  year,  bringing  the 
present  total  membership  to  1897.  In  addition  the 
society  has  applications  on  hand  which,  if  favorably 
passed  on,  will  bring  the  membership  to  the  2000 
mark.  j 

The  morning  session  concluded  with  a  paper  by  [ 
Davis  S.  Boyden  and  A.  B.  Williams  on  “Heating  j 
and  Ventilating  the  Modern  Steam  Power  Station.”  | 
The  paper  dealt  with  the  construction  and  equip-  j 
ment  of  the  Weymouth  Power  Station  of  the  Edi-  i 
son  Electric  Illuminating  Company  of  Boston,  and  ! 
described  in  detail  the  means  taken  for  the  ventila¬ 
tion  of  the  station,  especially  for  the  reduction  of 
excessive  temperatures  and  the  removal  of  smoke. 

A  number  of  lantern  slides  were  shown  which  were 
explained  by  A.  B.  Williams. 

It  was  brought  out  in  the  discussion  how  impor¬ 
tant  a  part  is  being  played  by  heating  and  ventila¬ 
tion  in  connection  with  the  design  of  power  plants. 

Afternoon  Session,  January  28 

The  entire  session  Wednesday  afternoon  was  de¬ 
voted  to  a  discussion  of  the  society’s  proposed  Code 
of  Minimum  Requirements  for  the  Heating  and  | 
Ventilation  of  Buildings. 
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Thirty  minutes  were  devoted  at  the  outset  to  a 
general  discussion  of  the  code,  the  general  trend 
of  which  was  that  the  mandatory  provisions  of  the 
code  be  separated  from  the  rules  and  methods  for 
meeting  these  provisions.  A  committee  was  ap¬ 
pointed,  consisting  of  C.  A.  Booth,  W.  H.  Carrier, 

J.  D.  Cassell,  W.  S.  Timmis,  W.  L.  Fleisher,  Stewart 
A.  Jellett  and  L.  A.  Harding,  to  draft  a  resolution 
to  accomplish  this  separation. 

Discussion  then  proceeded  on  the  code  beginning 
with  Section  3,  dealing  with  minimum  require¬ 
ments  for  estimating  the  heat  required  for  warm¬ 
ing,  which  has  been  so  widely  discussed.  Professor 
A.  C.  Willard,  chairman  of  the  committee  on  this 
section,  stated  that  the  comments  and  criticisms 
could  be  summed  up  in  the  statement  that  the  sec¬ 
tion  should  be  condensed  and  the  requirements 
made  mandatory,  that  one  value  be  given  for  each 
coefficient  or  constant,  with  the  hope  that  they 
would  harmonize  with  those  of  the  Heating  and 
Piping  Contractor’s  National  Association,  that  a 
table  of  heat  losses  be  arranged  which  will  give  one 
value  for  each  constant,  that  the  outside  weather 
basis  be  left  the  same,  that  the  code  be  published 
in  loose-leaf  form  and  that,  finally,  measures  be 
taken  to  secure  the  co-operation,  in  the  completion 
of  th2  section,  of  the  Heating  and  Piping  Contrac¬ 
tors’  National  Association,  the  American  Society  of 
Refrigerating  Engineers  and  the  National  Research 
Council. 

Another  section  which  aroused  a  lengthy  discus¬ 
sion  was  Section  6,  dealing  with  the  rating  of  steam 
and  water  heating  boilers.  This  section  was  pre¬ 
sented  by  sub-committee  chairman  J.  F.  Mclntire. 
An  animated  discussion  of  manufacturers’  boiler 
ratings  brought  out  the  statement  that  the  commit¬ 
tee  had  now  incorporated  in  this  section  all  of  the 
conditions  uiider  which  such  boilers  were  to  be 
rated,  so  that,  knowing  these  conditions,  the  engi¬ 
neer  or  contractor  could  make  due  allowances  in 
selecting  a  boiler  for  any  given  installation. 

Boiler  manufacturers,  it  was  stated,  will  never 
agree  on  a  uniform  method  of  rating  a  boiler,  but 
if  the  society  in  its  code  lays  down  the  conditions 
which  must  control  iboiler  tests,  and  if  the  boilers 
are  so  tested  and  stamped  with  the  A.  S.  H.  &  V.  E. 
plate  indicating  that  they  have  been  so  tested,  the 
engineer  or  contractor  can  take  the  catalogue  rat¬ 
ings  as  published  and  determine  the  size  required, 
even  though  the  manufacturers’  rating  may  fall 
considerably  below  the  rating  actually  selected. 

For  Section  10  on  pipe  sizes  for  water  heating 
systems.  Professor  F.  E.  Giesecke  presented  a  new 
text  for  this  section  based  upon  his  investigations 
at  the  University  of  Texas  and  at  the  University 
of  Illinois.  This  revision,  stated  Walter  S.  Timmis, 
chairman  of  this  section,  will  be  substituted  for 
the  present  section. 

At  the  conclusion  of  the  Session,  President  Frank 
A.  Merrill  of  the  Heating  and  Piping  Contractors’ 
National  Association,  was  presented  and  extended 
the  greetings  of  that  organization. 

Wednesday  Evening  Session,  January  28 

Society  matters  occupied  the  first  part  of  the 


evening  session.  Rep(Ml;s  on  the  growth  in  mem¬ 
bership  were  made  by  Alfred  Kellogg  and  C.  V. 
Haynes.  Mr.  Haynes  reported  that  new  chapters 
of  the  society  are  being  proposed  for  Los  Angeles, 
Atlanta,  Cincinnati,  and  Hartford,  Conn. 

In  connection  with  complaints  that  applicants  for 
membership  had  to  wait  an  undue  len^h  of  time 
for  action  on  their  applications,  a  resolution  was 
offered  by  A.  M.  Lane  providing  for  the  approval 
of  membership  applications  by  the  various  chapters, 
so  that  the  Membership  Committee  can  act  on  the 
applications  without  having  to  go  back  of  the  Chap¬ 
ter’s  endorsement. 

The  improved  financial  condition  of  the  society 
was  shown  in  the  form  of  slides  of  balance  sheets, 
etc.,  which  were  explained  by  Thornton  Lewis.  The 
figures  indicated  an  increase  in  the  net  profits  of  the 
society  of  $11,000  over  last  year.  Both  in  strictly 
society  operations  and  in  the  publication  depart¬ 
ment,  the  balances  were  on  tha  right  side  of  the 
ledger. 

Regarding  the  A.  S.  H.  &  V.  E.  Guide,  the  Pub¬ 
lication  Committee  made  the  important  suggestion 
that  the  Guide  be  published  every  two  years,  instead 
of  annually  as  at  present.  It  was  proposed  to  in¬ 
crease  the  advertising  rates  in  the  Guide  50%. 

The  presence  of  Calvin  S.  Rice,  secretary  of  the 
American  Society  of  Mechanical  Engineers,  led  to 
an  invitation  to  have  him  address  the  meeting.  Mr. 
Rice  stated  that  he  spoke  officially  for  president 
Durand  in  suggesting  a  joint  meeting  of  the  Ameri¬ 
can  Society  of  Heating  and  Ventilating  Engineers 
and  the  American  Society  of  Mechanical  Engineers. 

A  paper  on  “Effective  Temperature  Upon  the 
Friction  of  Water  in  Pipes,”  was  presented  by  Pro¬ 
fessor  F.  E.  Giesecke,  of  the  University  of  Texas. 

Effect  of  Temperature  Upon  the  Friction  ol 
Water  in  Pipes 

Professor  Giesecke  called  attention  to  the  fact 
that  in  calculations  relating  to  water  heating, 
especially  for  forced  circulation  systems,  it  is  im¬ 
portant  to  know  how  the  friction  varies  with  the 
temperature  of  the  water.  This  point,  he  said,  is 
one  that  has  not  been  given  much  attention  as  most 
of  the  data  has  been  secured  for  application  to 
general  hydraulic  problems. 

It  is  now  quite  generally  understood,  he  said,  that 
the  friction  of  water  in  pipes  may  be  determined  by 
the  formula 

1  V 

h  =  f - 

d  2g 

where  h  =  friction  head  in  feet  of  water. 

1  =  length  of  pipe  in  feet, 
d  =  diameter  of  pipe  in  feet. 

V  =  velocity  of  water  in  feet  per  second, 
g  =  acceleration  due  to  gravity  in  feet  per 
second  each  second. 

f  =  dimensionless  factor  whose  value  de¬ 
pends  on  the  character  of  the  pipe, 
the  velocity  of  the  water,  the  diameter 
of  the  pipe,  the  density  of  the  water 
and  the  viscosity  of  the  water. 
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So  far  it  has  been  impossible  to  describe  the 
character  of  the  pipe  surface  in  mathematical  terms ; 
for  that  reason  any  one  discussion  of  this  formula 
should  be  limited  to  one  particular  kind  of  pipe, 
such  as  commercial  black  iron  pipe,  commercial 
galvanized-iron  pipe,  or  to  smooth  brass  tnbing,  etc. 
In  that  event,  the  value  of  f  depends  only  on  the 
diameter  of  the  pipe  and  on  the  velocity,  density 
and  viscosity  of  the  water. 

In  ordinary  hydraulic  calculations  the  range  of 
temperature  of  the  water  is  small  and  hence  the 
density  and  viscosity  of  the  water  are  practically 
constant  and  f  may  be  assumed  to  vary  only  with 
the  diameter  of  the  pipe  and  with  the  velocity  of  the 
water.  For  that  reason  textbooks  on  hydraulics 
give  tabular  values  of  f  based  only  on  the  diameter 
of  the  pipe  and  the  velocity  of  the  water. 

When  the  range  of  temperature  is  so  great  that 
there  is  an  appreciable  change  in  the  density  and 
viscosity  of  the  water,  these  two  factors  must 
be  considered  and  the  four  factors,  which  determine 
the  value  of  /,  must  be  combined  in  such  a  manner 
that  the  combination  is  dimensionless. 

The  four  factors  are  expressed  in  the  following 
units : 

velocity,  in  feet  per  second  (ft.  sec.“0 

diameter  in  feet  (ft.) 

viscosity  in  pounds  per  foot  sec.  (lb.  ft.~’ 

sec.~0 

density  in  pounds  per  cu.  ft.  (lb.  ft.~®) 

These  four  quantities  can  be  combined  in  a  num¬ 
ber  of  different  ways,  but  only  the  following  com¬ 
bination  will  result  in  a  dimensionless  quantity : 

velocity  X  diameter  X  density  ft.  sec, — ^  ft.  lb.  ft,  ^ 

viscosity  lb.  ft.  ^  sec.  * 


~1 — 


Reynold’s  NumCer 

Fig.  1. — ^Relation  of  Friction  Factor  to  Reynold’s 
Number 

Since  the  density  and  viscosity  of  the  water  vary 
simultaneously  with  the  temperature  of  the  water, 
the  two  factors  may  be  combined  into  one. 

Prof.  Osborne  Reynolds  suggested  the  name 
“Kinematical  viscosity”  for  the  ratio  of  viscosity  to 
the  density.  Following  this  suggestion  we  have : 

viscosity 

Kinematical  viscosity  = - = 

density 

Ib.ft. — ^sec. — '  =  ft.^sec. — ^ 

Ib.ft.— 3 

velocity  X  diameter 

The  expression  . -  is  known 

kinematical  viscosity 


as  Reynold’s  number  and  is  so  designated  in  this 
paper. 

The  character  of  the  relation  of  f  to  Reynold’s 
number  has  not  yet  been  determined  and  until  it 
shall  have  been,  recourse  must  be  had  to  experi- 
mental  determinations. 

Professor  Giesecke  told  of  a  number  of  experi¬ 
ments,  including  some  of  his  own,  to  show  that  the 
relation  of  the  friction  factor,  f,  to  Reynold’s  num¬ 
ber,  depends  on  the  diameter  of  the  pipe,  as  well  as 
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Fig.  2. — Kinematical  Viscosity  of  Water 

its  character,  and  that  the  value  of  f  decreases  as 
the  diameter  of  the  pipe  increases. 

To  show  how  the  data  available  at  the  present 
time  may  be  applied  to  determine  the  effect  of  tem¬ 
perature  upon  the  friction  of  water  in  pipes,  he  pre¬ 
sented  Fig.  2  and  an  accompanying  table,  giving 
the  kinematical  viscosity  of  water  at  various  tem¬ 
peratures.  To  explain  the  application  of  the  data 
to  the  solution  of  practical  problems,  he  offered  the 
following  example: 

Let  it  be  required  to  find  the  friction-head  in  a 
1-in.  black  iron  pipe  when  the  water  is  flowing  with 
a  velocity  of  2  ft.  per  second,  and  when  the  tempera¬ 
ture  is  (a)  60®  F.,  or  (b)  180°  F. 

The  diameter  of  a  1-in.  pipe  is  1.049  in.  or  0.0874 
ft.  Reynolds’  number  for  the  two  cases  are : 

2  X  0.0874  2  X  0.0874 

-  or  14,500  and  -  or  48,300 

0.00001207  0.00000362 

and  the  corresponding  values  of  f  (from  Fig.  1) 

are  0.032  and  0.025. 

The  corresponding  friction-heads  are  (from  the 
formula  given)  0.023  ft.  of  60°  water  and  0.018  ft. 
of  180°  water,  per  foot  of  pipe,  a  difference  of  247o» 
Figuring  the  friction-head  as  the  loss  of  pressure 
in  pounds  per  square  inch  gave  a  similar  result. 

The  concluding  paper  of  the  evening  session  was 
on  “Industrial  Application  of  Ozone,”  by  F.  E. 
Hartman,  of  the  U.  S.  Ozone  Company.  After  pre¬ 
senting  the  paper,  Mr.  Hartman  made  the  sig¬ 
nificant  statement  that  ozone  has  a  definite  and 
specific  place  in  the  heating  and  ventilation  of  build- 
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ings.  “It  has  already  achierved  a  firm  and  well-in¬ 
trenched  place  in  our  scheme  of  ventilation,”  he 
declared. 

Morning  Session,  January  29 

Thursday  morning’s  session  was  featured  as  a 
Research  Session.  It  was  opened  with  the  presenta¬ 
tion  of  two  papers  on  dust  determination,  one  by 
Miss  Margaret  Ingels  on  “The  A-A  Dust  Determina¬ 
tor,”  and  one  by  Philip  Drinker  on  “The  Use  of 
Owen’s  Jet  Dust  Counter  and  of  Electric  Precipita¬ 
tion  on  the  Determination  of  Dusts,  Fumes  and 
Smokes  in  the  Air.” 

The  A-A  Dust  Determinator 

This  paper  contained  a  simplified  chart  for  use 
in  connection  with  the  A-A  dust  determinator 
developed  at  the  A.  S.  H.  &  V.  E.  Research  Labora¬ 
tory  and  described  at  the  society’s  January,  1924,. 
meeting. 

As  was  brought  out  in  the  paper,  the  most  diffi¬ 
cult  problem  to  solve  in  the  development  of  a  dust 
determinator  is  the  relation  between  the  amount 
of  dust  deposited  on  the  filter  medium  and  the  in¬ 
crease  in  resistance  across  the  filter  medium,  and 
to  determine  the  effect  of  the  initial  resistance  on 
this  relation.  The  principal  criticism  of  the  deter¬ 
minator  in  its  previous  form  was  that  it  only  took 
into  account  very  small  particles  of  dust. 

The  second  part  of  the  paper  describes  the  de¬ 
velopment  of  the  A-A  dust  ^eterminator  to  measure 
the  larger  dust  particles. 

THE  RESEARCH  LABORATORY 

Chairman  William  H.  Driscoll  of  the  society’s 
Committee  on  Research  then  took  the  floor  and  in  - 
an  address  which  many  considered  his  master  effort, 
he  showed  how  the  Research  Laboratory  had  be¬ 
come  the  vital  element  in  the  society’s  progress. 
During  the  period  of  its  existence  he  declared,  the 
society’s  membership  has  been  doubled  and  the 
number  of  chapters  increased  from  eight  to  four¬ 
teen.  He  pleaded  fpr  the  continued  support  of  the 
laboratory  on  the  broad  ground  of  patriotism,  and 
urged  the  members  to  live  up  to  their  title  of  being 
the  “American”  Society  of  Heating  and  Ventilating 
Engineers. 

He  reminded  the  members  that  the  society’s  con¬ 
tract  with  the  Bureau  of  Mines  calls  for  the  ex¬ 
penditure  of  $15,000  a  year.  Last  year  the  amount 
expended  was  $23,000  and  this  year’s  budget  has 
been  fixed  at  $25,000. 

The  laboratory,  he  said,  must  have  a  basic  income. 
The  increase  in  the  membership  dues,  as  proposed, 
would  yield  an  income  of  $15,000  and  he  expressed 
the  utmost  confidence  that,  if  this  amount  was  forth¬ 
coming,  the  former  subscribers  to  the  laboratory 
among  the  manufacturers  would  rally  again  to  its 
support. 

Mr.  Driscoll’s  address  was  received  with  marked 
enthusiasm  and  when  Dean  F.  Paul  Anderson  arose 
to  give  his  address,  the  assemblage  rose  to  him  to 


a  man. 

Dean  Anderson  made  one  of  his  characteristic 
addresses.  Human  relations,  he  declared,  are  the 
most  important  things  on  this  planet  and  co-opera¬ 
tion  is  the  most  important  thing  in  promoting  hu¬ 
man  relations.  The  A.  S.  H.  &  V.  E.  Research  Lab¬ 
oratory,  he  said,  has  had  more  to  do  with  putting  the 
other  technical  societies  on  their  metal  than  any  of 
the  members  realize. 

Life,  continued  Dean  Anderson,  is  a  matter  of 
research.  We  are  all  interested  in  research  and  in 
the  Research  Laboratory.  We  would  not  be  here 
ii  we  were  not.  There  is  no  question  of  that,  he 
said.  The  only  question  is  the  form  that  interest  is 
to  take. 

We  are  all  trying  to  find  out  what  God  intended 


Dean  F.  Paul  Anderson  Who  Continues  as  Director 
of  the  A.  S.  H.  &  V.  E.  Research  Laboratory 

with  all  the  natural  laws  and  research  is  simply  the 
striving  to  find  out  what  these  laws  are. 

Research,  he  said,  very  often  has  no  immediate 
value.  Many  of  the  most  important  scientific  dis¬ 
coveries  of  all  time  have  not  been  utilized  for  gen¬ 
erations  after  their  discovery. 

Dean  Anderson  instanced  the  work  of  such  orig¬ 
inal  investigators  as  Galileo,  Newton,  and  in  our 
own  time,  of  Edison  and  DeForest,  in  unlocking  the 
door  of  Nature’s  secrets.  Galileo’s  discovery  of  the 
principle  of  the  pendulum,  through  his  observation 
of  a  swinging  chandelier  in  an  Italian  church  was 
cited,  the  observation  being  made  by  Galileo  that 
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the  time  of  the  chandelier’s  swing  was  not  affected 
by  the  length  of  the  arc.  He  gave  instances  of 
many  other  discoveries  of  fundamental  laws  which 
resulted  from  simple  research  experiments  of  scien¬ 
tists. 

Newton  did  not  discover  gravity  through  the 
falling  of  an  apple  on  his  head.  He  had  long 
studied  the  phenomenon  of  gravity  and  when  his 
law  was  finally  enunciated  it  could  be  attributed 
directly  to  his  long-continued  researches. 

Men,  concluded  Dean  Anderson,  grow  larger 
through  studing  Nature’s  laws.  Moreover,  re¬ 
search  makes  men  work  better  with  each  other. 
We  are  to-day,  he  said,  passing  through  a  period, 
in  connection  with  radio,  which  is  the  outcome  of 
a  long  period  of  the  most  patient  and  painstaking 
research. 

■  It  was  very  evident,  long  before  Dean  Anderson 
finished,  that  he  had  thoroughly  won  his  audience 
and  when  he  finished  his  address  he  was  given  long- 
continued  applause. 

President  Addams  voiced  the  feelings  of  the  as¬ 
semblage  when  he  stated  that  the  case  of  the  so¬ 
ciety’s  Research  Laboratory  had  been  presented  in 
a  way  which  called  for  no  further  word. 

A  vote  was  then  called  for  on  the  sentiment  of 
the  members  present  as  to  the  proposed  increase  in 
dues.  A  number  of  proposals  were  made  as  to 
substitute  methods  of  raising  the  necessary  funds. 
In  replyr  J.  I.  Lyle  expressed  the  situation  very 
clearly  when  he  stated  that  the  lack  of  support  of 
the  Laboratory  on  the  part  of  the  majority  of  the 
members  had  been  the  cause  of  the  present  situation 
and  that  the  continued  existence  of  the  Research 
Laboratory  depended  upon  the  adoption  of  the 
amendment. 

In  response  to  calls  for  the  question,  a  vote  Avas 
taken  on  the  sentiments  of  the  meeting,  and  the 
proposed  amendment  w^as  endorsed  with  few  dis¬ 
senting  votes.  A  motion  to  make  the  vote  unani¬ 
mous  was  carried  with  cheers. 

Immediately  upon  the  announcement  of  the  vote 
Warren  Webster  arose  to  announce  a  subscription 
of  $1000  per  year  for  a  period  of  five  years  for 
Warren  Webster  &  Company,  of  Camden,  N.  J., 
and  of  an  additional  five-year  subscription  of  $250 
from  the  Fulton  Company,  of  Knoxville,  Tenn. 

Charles  V.  Haynes  announced  a  $1000  five-year 
subscription  from  the  Hoffman  Specialty  Company, 
of  Waterbury,  Conn. 

Cheers  greeted  each  of  these  announcements. 

Half  a  dozen  men  sprang  to  their  feet  to  offer  ad¬ 
ditional  five-year  subscriptions.  These  when  finally 
compiled  and  announced  at  the  society’s  dinner,  held 
the  same  evening,  w’ere  as  follows : 


Warren  Webster  &  Ck).,  Camden,  N.  J .  $1,000.00 

Hoffman  Specialty  Co.,  Waterbury,  Conn...  1,000.00 

Buffalo  Forge  Co.,  Buffalo,  N.  Y .  1,000.00 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Boston, 

Mass .  1,000.00 

General  Electric  Co.,  Schenectady,  N.  Y . . . .  500.00 

Johnson  Service  Co.,  Milwaukee,  Wis .  500.00 

Midwest  Air  Filters,  Inc.,  New  York .  500.00 

Fulton  Co.,  Knoxville,  Tenn .  250.00 

Monarch  Metal  Products  Co.,  St.  Louis,  Mo.  250.00 


Carrier  Engineering  Corp.-,  Newark,  N.  J _  .  250.00 

Reed  Air  Filter  Co.,  Inc.,  Louisville,  Ky -  25o!oo 

Excelso  Specialty  Works,  Buffalo,  N.  Y .  25o!oo 

Thermal  Appliance  Co.,  New  York .  250.00 

Nash  Engineering  Co.,  So.  Norwalk,  Conn..  25o!oo 

John  J.  Nesbitt,  Inc.,  Atlantic  City,  N.  J.  —  150 qq 

Dr.  Alice  G.  Bryant,  Boston,  Mass . . .  ’. .  loo.oo 

Fowler  &  Wolfe  Mfg.  Co.,  Philadelphia,  Pa. .  lOo.oo 

York  Heating  &  Ventilating  Co.,  Phila.,  Pa..  lOo.oo 

Langenberg  Mfg.  Co.,  St.  Louis,  Mo .  lOo.oo 

Frederick  D.  Mensing,  Philadelphia,  Pa -  lOO.oo 


Total  .  $7,900.00 


Owing  to  the  lateness  of  the  hour  the  remaining 
research  papers  were  presented  in  abstract  or  by 
title. 

Willis  H.  Carrier  presented  the  paper  on  “Equiva¬ 
lent  Conditions  of  Temperature,  Humidity  and  Air 
Movement  Determined  with  Individuals  Normally 
Clothed  (Effective  Temperature  with  Clothing)  by 
C.  P.  Yagloglou,  assisted  by  W.  Edw.  Miller. 

(This  paper  is  presented  in  abstract  on  another 
page  of  this  issue). 

The  other  research  papers  were : 

“Basal  Metabolism,  Before  and  After  Exposure 
to  High  Temperatures  and  Humidities,”  by  Dr.  W. 
J.  Connell  and  C.  P.  Yagloglou. 

“Work  Tests  Conducted  in  Atmospheres  of 
High  Temperatures  and  Various  Humidities  in 
Still  and  Moving  Air,”  by  Dr.  W.  J.  Connell  and  C. 
P.  Yagloglou,  assisted  by  W.  Edw.  Miller  and  W. 
B.  Fulton. 

“A  Progress  Report  of  the  Critical  Velocity  of 
Steam  Flow  in  Two-Pipe  Systems.”  Work  done  by 
Louis  Ebin  and  Gordon  H.  Eisenhart.  Work  done 
by  Miss  Margaret  Ingels. 

Further  Data  on  Infiltration  of  Air 
through  Building  Openings 

By  C.  C.  Schrader 

In  this  paper,  which  is  supplementary  to  two 
previous  papers,  appearing  in  the  Journal  of 
A.S.H.V.E.,  February  and  June,  1924  and  ab¬ 
stracted  in  The  Heating  and  Ventilating  Maga¬ 
zine  for  February  and  July,  1924,  there  are  some 
interesting  results  of  tests  made  on  doors,  and 
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Morning  Session,  January  30 

Friday  morning’s  session  was  opened  with  the 
presentation  by  Professor  A.  C.  Willard,  of  a  paper 
on  “Basing  Warm- Air  Heating  Selections  on  Cli¬ 
matological  Conditions  and  Heater  Performance 
Curves,”  written  by  Professor  V.  S.  Day. 

R.  V.  Frost  presented  a  paper  on  “Some  Facts 
About  Enclosed  Radiation.” 


Some  Facts  About  Enclosed  Radiation 


Details  of  Door  Weather  Stripping  Equipment 

double-casement  windows,  plain  and  weather- 
stripped. 

Casement  windows  and  doors,  whose  positions  are 
fixed  in  the  openings,  have  cracks  which  may  differ 
throughout,  so  therefore  only  a  few  of  the  main 
conditions  were  tested.  The  savings  in  these  cases 
by  using  weather  strips  were  shown  to  be  very 
great.  For  example :  tests  on  plain  doors,  without 
weatherstrips,  with  1/16  in.  clearance,  bottom  1/16 
in.  to  in.  and  top  and  lock  side  cracks  of  1/16  to 
14  in.  gave  an  average  infiltration  of  20  cu.  ft.  per 
hour,  per  foot  per  mile  and  24.6  B.T.U.  (at  70°  F. 
temperature  difference)  per  cubic  foot  per  hour 
per  foot  per  mile,  while  for  the  same  dbor  weather- 
stripped,  under  the  same  conditions,  the  infiltration 
was  0.52  cu.  ft.  and  0.655  B.T.U.  temperature  dif¬ 
ference  of  70°  F. 

Tests  on  double  inswinging  casement  windows 
with  a  clearance  of  1/16  in.,  top  and  bottom  cracks 
ranging  from  1/16  to  14  in.  and  meeting  rail  cracks 
ranging  from  to  5/16.  in.,  showed  that  the  in¬ 
filtration  averaged  11.5  cu.  ft.  per  hour  per  foot  per 
mile  and  14.5  B.T.U.  at  70°  F.  temperature  differ- 


In  his  paper  Mr.  Frost  took  up  in  detail  various 
types  of  enclosed  direct  radiation,  some  of  which 
v/ere  the  subject  originally  of  a  paper  by  George  F. 
Stumpf,  Jr.  published  in  The  Heating  and  Ven¬ 
tilating  Magazine  for  May,  1914.  Mr.  Frost 
has  the  following  to  say  about  the  six  types  shown : 
Case  1  has  a  solid  panel  in  front  of  the  radiator  and 
is  open  at  the  top  and  bottom.  It  is  a  type  that  is 
very  useful  in  schools,  offices  and  churches,  where  it 
is  desired  to  protect  nearby  persons  from  the  direct 
heat  of  the  radiator.  It  can  be  made  fully  10% 
more  effective  than  a  direct  radiator. 

In  this  t5T)e  of  enclosure  there  is  but  one  thing 
to  keep  in  mind.  The  dimension  B  must  be  made 
large  enough.  It  is  not  known  what  the  minimum 
size  may  be  but  for  safety  the  opening  ought  not  be 
less  than  80%  of  the  free  area  of  the  outlet  air 
passage. 

Case  II  is  practically  the  same  as  Case  I  except 
for  the  resistance  offered  by  the  grills.  Some  peo¬ 
ple  are  afraid  of  this  type  of  enclosure,  but  it  really 


ence  per  cubic  foot  per  hour  per  foot  per 
mile,  while  for  the  same  casements,  under 
the  same  conditions  but  weather  stripped, 
the  infiltration  averaged  0.5  cubic  feet  and 
0.72  B.T.U. 

As  the  author  states,  accurate  data  con¬ 
cerning  infiltration  and  the  proper  applica¬ 
tion  thereof  are  essential  in  the  calculation 
of  heating  requirements.  The  most  im¬ 
portant  factors  in  determining  the  amount 
of  heating  required  on  account  of  infiltra- 
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Types  of  Enclosed  Radiators  Discussed  by  Mr.  Frost 


tion  are  the  sizes  of  cracks  around  open¬ 
ings,  the  wind  velocity,  and  the  outside  temperature. 
Two  of  these  factors,  namely,  wind  velocity  and 
temperature,  are  beyond  control.  The  third  factor, 
crack  size,  can  be  controlled  only  to  a  very  limited 
extent. 


is  a  very  effective  one,  providing  the  free  area 
through  the  grills  are  made  ample  for  free  circula¬ 
tion.  Many  grills  are  so  designed  that  the  net  air 
space  is  less  than  50%  of  the  gross  area  of  the  grill. 
In  such  a  grill  trouble  is  sure  to  result  unless  the 


On  the  calculation  of  heating  requirements  for 
buildings  wdth  plain  windows  and  doors,  the  part  re¬ 
quired  to  heat  the  inleaking  air  is  a  large  percent¬ 
age  of  the  total  requirements.  An  extreme  condi¬ 
tion  present  in  any  one  of  the  three  factors 
mentioned  causes  •  an  increase  in  this  percentage. 
Extreme  conditions  simultaneously  in  all  three  fac¬ 
tors  raises  this  percentage  to  such  an  extent  that  the 
heating  system  fails  to  meet  this  overload. 


gross  area  allows  for  the  restriction. 

Case  III  is  not  radically  different  from  Case  II, 
but  care  must  be  taken  that  dimensions  D  and  C 
are  sufficient  and  that  a  smooth  easy  curve  is  pro¬ 
vided  on  the  back  lining,  so  that  the  change  in  direc¬ 
tion  of  air  movement  need  not  retard  the  velocity 
of  air  flow.  As  dimension  D  is  increased,  dimen¬ 
sion  C  may  be  reduced  until  it  equals  dimension  A 
of  Case  II.  Dimension  B,  to  give  good  results. 
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Comparative  Heating  EflFect  of  Enclosures  on  Direct  Column-type 
*  and  Indirect  Type  of  Radiators 


Radiators  Used:  Two  Peerless  2-Col.  Direct  Type  of  Equal  Size,  14  sec.  26  in.  Two  Excell,  Jr.  2-Col.  Fin-Type 
of  Equal  Size,  9  sec.,  8  sq.  ft. 

Enclosures:  For  column-type:  Wood  box  %-in.  thick,  lined  with  in.  asbestos  and  bright  tin.  Open  at  top,  S-jj 
space  at  bottom.  35%  in.  long,  29  in.  high,  10  in.  deep.  For  fin-type  radiator:  Wood  box  %  in.  thick,  lined  as  above^ 
Open  at  top.  3-in.  space  at  bottom.  44  in.  long,  35  in,  high,  12  in.  deep. 

First  Hour  Last  Hour  Total 


Length 

Out-  Room 

Date 

Sur- 

of 

side  Temp. 

Temp. 

of 

face  Enclos- 

test 

temp.  deg.  F. 

Rise 

Test 

Radiator 

sq.  ft. 

ure  hours  deg.  F.  Start  Final 

deg. 

12 

Peerless  . 

52% 

Enc. 

5 

62  68 

94 

17 

Bare 

74 

95 

12 

Excell.  . . 

72 

Enc. 

72.5 

92 

11.5 

Bare 

73 

91.5 

11 

13 

Peerless  . 

52% 

E 

7 

48  61 

95.3 

24.5 

B 

60 

97 

26 

Excell.  . . 

72 

E 

57 

93.5 

26.5 

B 

57 

94 

26.5 

14 

Peerless  . 

52% 

E 

7 

•52  59.5 

98.5 

27.5 

B 

58 

96 

26 

Excell.  . . 

72 

E 

60 

94 

24 

B 

58.5 

94.5 

25 

16 

Peerless  . 

52% 

E 

6 

64  70.5 

99.5 

19 

E 

69.5 

98 

19.5 

Excell.  . . 

72 

E 

69.5 

95 

17 

B 

70.5 

96 

15.5 

should  not  be  less  than  the  width  of  the  enclosure. 
This  type  of  enclosure  can  be  made  equally  as  effec¬ 
tive  as  a  direct  radiator  and  even  more  so  on  some 
installations.  The  writer  has  used  this  type  on  a 
number  of  occasions  and  always  with  excellent  re¬ 
sults. 

Case  IV  is  a  very  common  type,  especially  for 
vdndow  radiators  under  a  seat  and  is  apt  to  be  mis¬ 
used.  A  broad  shelf  over  a  radiator,  if  set  close  to 
the  top  of  the  radiator,  is  about  as  effective  as  a 
blanket  in  stopping  the  emission  of  heat.  If  the 
shelf  covers  but  a  portion  of  the  radiator,  say  one 
half,  the  reduction  in  capacity  is  probably  not  more 
than  10%,  but  if  the  shelf  extends  out  beyond  the 
front  of  the  radiator,  say  from  one  and  one-half  to 
twice  its  width,  then  the  reduction  probably  runs 
as  high  as  35%. 

Case  V  is  parallel  to  Case  IV,  but  the  grill  over 
the  front  of  the  radiator  reduces  the  heating  capac¬ 
ity  in  varying  percentages  in  ratio  to  the  reduc¬ 
tion  in  free  area. 

Case  VI  is  equivalent  to  a  direct  radiator  except 
for  the  retarding  effect  caused  by  the  resistance  of 
the  grills  to  free  circulation.  This  ought  not  to  ex¬ 
ceed  5%,  but  undoubtedly  goes  as  high  as  20%,  or 
even  more  when  some  types  of  grills  are  used. 

The  author  also  speaks  of  an  adaptation  of  Case 
VI  used  by  W.  H.  Driscoll  in  which  a  close-fitting 
sheet-metal  casing  was  placed  about  the  radiator 
so  that  it  rested  upon  the  lower  hubs  and  extended 
up  to  the  upper  grill.  The  air  then  entered  through 
the  front  grill,  passed  down  to  the  bottom  of  the 
radiator  outside  the  casing,  and  then  over  the  heat¬ 
ing  surface  of  the  radiator  and  out  through  the 
upper  grill.  This  scheme  obviates  the  construction 
of  an  expensive  insulated  lining  and  allows  the 
architect  a  greater  freedom  in  the  design  of  the 
enclosures. 

From  the  outline  of  the  six  cases  the  author  notes 
that  the  most  important  factors  to  be  considered  by 
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the  architect  are  to  select  grills  that  have  a  free  area 
sufficient  for  the  condition  and  to  design  the  de¬ 
flectors  so  that  the  change  in  direction  of  the  air 
flow  can  be  effected  with  the  least  loss  in  velocity. 

The  character  of  the  metal  surface  states  Mr. 
Frost,  is  of  greater  importance  than  the  insulation 
which  is  used  to  prevent  warping  of  the  wood  cas¬ 
ing.  If  the  metal  lining  has  a  polished  reflecting 
surface,  such  as  bright  tin  or  a  good  quality  of  sheet 
tin,  properly  installed,  the  effectiveness  of  the  heat¬ 
ing  surface  is  appreciably  increased. 

Mr.  Frost  then  showed  how  the  values  given  for 
the  various  types  differ  from  those  given  in  the 
Book  of  Standards  of  the  Heating  and  Piping  Con¬ 
tractors’  National  Association,  the  other,  a  trade 
data  book. 

The  paper  concludes  with  figures  from  a  test  at 
the  Institute  of  Thermal  Research  of  the  American 
Radiator  Co.,  Buffalo,  N.  Y.  on  enclosed  radiation. 

A  group  of  four  rooms  were  used,  of  equal  size 
and  having  exposures  both  inside  and  out  of  the 
building.  Uniform  temperatures  were  maintained 
in  all  adjoining  rooms,  on  all  sides,  and  above  and 
below.  The  outside  exposure  was  to  the  north 
toward  an  open  field.  The  walls  were  brick  and  the 
windows  all  of  the  same  size.  The  rooms  were 
about  ten  by  twelve  in  size,  with  9-ft.  ceilings. 

The  radiators  used  were  two-column  direct  type 
of  equal  size  and  two  fin-type  indirect  radiators  of 
equal  size.  The  radiators  selected  were  chosen 
because  their  space  dimensions  are  about  equal. 
Two  enclosures  were  provided,  one  for  each  of  the 
two  types  of  radiators  tested,  the  enclosures  being 
identical  in  every  detail. 

In  making  the  tests,  one  radiator  was  set  in  each 
of  the  four  rooms  and  the  condensation  and  temper 
ature  data  from  each  room  recorded.  Since  the 
exposure  in  all  four  rooms  was  equal,  the  room 
temperatures  and  condensation  weights  were  the! 
only  variables.  ! 
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To  make  the  tests  uniform,  the  radiators  were  in¬ 
terchanged  each  day  so  that  the  same  radiator  did 
not  occupy  the  same  room  twice,  and  the  radiators 
were  set  against  an  interior  wall  in  order  to  guard 
against  excessive  loss  to  the  outside. 

During  the  first  hour,  and  also  during  the  total 
time  of  the  test,  the  temperature  rise,  with  but  two 
exceptions,  was  higher  in  the  room  containing  the 
radiator  .enclosed  than  in  the  room  containing  the 
same  radiator  bare.  But  also  note  that  the  conden¬ 
sation  was  in  every  test  higher  for  the  bare  radiator 
as  compared  to  the  same  radiator  enclosed,  the  per¬ 
centage  of  increase  being  approximately  10%. 
Were  it  not  for  this  observation,  it  would  at  once  be 
concluded  that  the  bare  radiator  has  about  10% 
greater  heating  capacity  than  the  enclosed,  but 
here  we  are  confronted  with  the  fact  that  the  en¬ 
closed  radiator,  although  condensing  less  steam,  has 
in  the  majority  of  cases  given  a  higher  temperature 
rise  to  the  room.  This  is  the  most  important 
phenomenon  and  one  that  should  be  given  the  most 
thorough  scrunity. 

Some  light  may  be  given  by  the  fact  that  this  con¬ 
dition  could  be  produced  by  the  use  of  a  bright  lin¬ 
ing  in  the  enclosure.  Galvanized  linings,  black 
iron  linings  and  paints  of  various  kinds  were  used, 
but  tin  seemed  to  be  the  only  thing  that  would  turn 
the  trick.  An  explanation  offered  is  that  the  re¬ 
flecting  surface  of  the  tin  lining  stopped  the  flow 
of  radiant  heat  from  the  radiator  and  threw  it  back 
to  be  more  effectively  taken  up  by  the  air  in  convec¬ 
tion  and  so  given  out  as  sensible  heat  to  the  air  in 
the  room.  It  is  for  this  reason  that  the  enclosures 
of  the  type  of  Cases  I,  II,  III  are  given  higher  effec¬ 
tive  values  than  Cases  IV,  V,  and  VI. 

A  further  point  worth  noting  is  that  the  enclosure 
E  was  rather  tight  fitting  to  the  radiation,  there 
being  but  in.  excess  space  between  the  radiator 
and  the  casing  at  the  front  and  back  and  practically 
no  excess  in  the  length.  On  the  16th  this  casing 
was  compared  with  one  having  more  space  all 
around  (marked  EO  and  found  that  the  larger  cas¬ 
ing  did  not  seem  any  more  effective  than  did  the 
bare  radiators  on  the  previous  day’s  tests.  This 
would  indicate  that  the  casings  should  be  tight 
fitting  to  the  radiators. 


Finally,  while  the  indirect  radiator  enclosed 
showed  on  but  one  occasion  a  temperature  rise 
equivalent  to  the  column  radiator  enclosed,  the  col¬ 
umn  radiator  showed  in  every  case,  a  condensation 
rate  from  15%  to  20%  greater  than  the  indirect,  a 
saving  worth  thinking  about. 

The  author  makes  the  comment  that  the  present 
method  of  testing  radiation  by  which  only  the  con¬ 
densation  is  measured  is  very  incomplete  and  he  ad¬ 
vocates  a  method  that  will  cover  all  modes  of  radia¬ 
tion,  heat  transfer,  conduction  and  convection, 

Commenting  on  the  types  of  inclosed  radiators 
shown,  Frederick  L.  Moesel,  author  of  the  series 
of  data  sheets  on  inclosed  radiators  which  have  re¬ 
cently  appeared  in  The  Heating  and  Ventilating 
Magazine,  makes  the  comment  that  in  Case  1,  the 
height  of  the  lower  opening  must  not  be  greater 
than  about  6  in.,  or  the  purpose  of  the  shield  will 
be  defeated  for  3  and  4-column  radiators.  In  Case 
III,  the  shield  at  the  top  of  the  radiator  would  us¬ 
ually  be  fitted  much  closer  to  the  radiator  top  mak¬ 
ing  the  opening  C  less  than  half  of  that  shown. 

Case  IV,  he  says,  is  seldom  used.  Commenting 
on  case  VI,  he  makes  the  statement  that  as  a  rule, 
architects  will  not  allow  for  as  great  a  grill  area 
as  that  shown. 

Another  important  paper  presented  at  this  ses¬ 
sion  was  on  “Characteristics  of  an  Air-Tube 
Heater,”  by  L.  R.  G.  Bousquet  and  G.  A.  Foisy,  of 
the  U.  S.  Cartridge  Company.  This  paper  which 
will  be  presented  in  abstract  in  a  later  issue,  de¬ 
scribed  an  exhaustive  series  of  tests  on  the  recently- 
developed  Cartridge  air  heater,  described  in  The 
Heating  and  Ventilating  Magazine. 

Afternoon  Session,  January  30 

Small-sized  anthracite  coal  for  house-heating 
boilers  came  in  for  a  lengthy  discussion  at  the  con¬ 
cluding  session,  Friday  afternoon.  One  of  the 
papers  presented  was  on  “Heat  Transference  and 
Combustion  Tests  in  Small  Domestic  Boilers,”  by 
H.  W.  Brooks,  N.  L.  Orr,  W.  M.  Myler,  Jr.,  and 
C.  A.  Herbert.  The  other  paper,  by  D.  Knicker¬ 
bocker  Boyd,  dealt  with  “Designing  and  Planning 
for  Home  Heating  Economics,  with  Special  Refer¬ 
ence  to  Anthracite  Utilization.” 


The  Entertainment 

Under  the  direction  of  General 
Chairman  Alfred  Kellogg,  the  Massa¬ 
chusetts  Chapter  carried  out  an  enter¬ 
tainment  program  which  furnished 
many  delightful  hours  to  both  members 
and  guests.  Tuesday  evening  the  so¬ 
ciety’s  officers  and  members  of  the 
council  present  were  the  guests  of  the 
Massachusetts  Chapter  at  an  informal 
dinner  at  the  Copley- Plaza  Hotel.  Later, 
on  the  same  evening,  the  convention 
party  was  entertained  in  the  Swiss 
KMm  of  the  hotel.  A  reception  com¬ 
mittee  composed  of  the  wives  of  the 
Boston  hosts,  welcomed  the  visitors  and 
the  balance  of  the  evening  was  given 
over  to  dancing. 

Thursday  afternoon  two  inspection 
trips  were  arranged  for  the  men,  one 
party  visiting  the  plant  of  the  B.  F. 
bturtevant  Company,  at  Hyde  Park, 


and  the  other,  the  plant  of  the  U.  S. 
Cartridge  Company,  at  Lowell,  where 
an  opportunity  was  offered  to  see  the 
process  followed  in  the  manufacture  of 
the  Cartridge  copper  indirect  air  heat¬ 
ers. 

At  the  same  time  automobile  trips, 
planned  especially  for  the  ladies,  in¬ 
cluded  a  drive  to  historic  Concord  and 
Lexington  and  one  to  Cambridge  and 
Harvard  University. 

Other  events  for  the  ladies  included 
bridge  and  theatre  parties. 

Over  300  members  and  guests  at¬ 
tended  the  annual  dinner  of  the  society 
at  the  Copley- Plaza  Hotel  Thursday 
evening.  Souvenirs  for  the  ladies  took 
the  form  of  perfume  bottles  and  leather 
cases,  while  the  men  were  the  recipient 
of  razor-blade  knives. 

During  the  dinner  the  Meistersingers 
of  Boston  rendered  several  numbers 
and  the  diners  were  also  entertained  by 
a  professional  musician. 


While  the  program  provided  for  no 
formal  addresses,  Alfred  Kellogg,  act¬ 
ing  as  toastmaster,  called  upon  the  re¬ 
tiring  president,  Homer  Addams,  who 
felicitated  the  Boston  hosts  upon  the 
success  of  the  entire  entertainment  pro¬ 
gram.  The  new  president,  Samuel  E. 
Dibble,  was  next  called  upon  and  the 
diners  rose  to  him  with  a  warm  wel¬ 
come. 

President  Dibble  pledged  himself  to 
a  year  of  work  in  the  society’s  interest 
and  then  announced  subscriptions  to¬ 
talling  nearly  $8000.00  which  had  been 
received  that  day  towards  the  support 
of  the  society’s  Research  Laboratory. 

Dean  Anderson  was  also  given  a 
standing  welcome  when  he  was  called 
upon  by  Toastmaster  Kellogg.  Dean 
Anderson  congratulated  the  society  on 
its  vision  which  prompted  it  to  go  for¬ 
ward  with  its  research  work  and  em¬ 
phasized  the  importance  of  closer  hu¬ 
man  relationships  which  are  fostered 
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by  such  gatherings  as  the  Boston  meet¬ 
ing. 

Toastmaster  Kellogg,  speaking  for 
the  officers  and  council  of  the  society, 
paid  a  graceful  tribute  to  President 
Homer  Addams,  and  presented  him 
with  a  diamond-studded  watch  fob 
bearing  the  insignia  of  the  society. 

Mr.  Addams  was  manifestly  taken 
completely  by  surprise,  but  soon  found 
words  to  express  his  appreciation. 

Following  the  speechmaking  the 
floor  was  cleared  for  dancing  which  con¬ 
tinued  until  midnight. 

Serving  with  Chairman  Kellogg  on 
the  general  entertainment  committee 
were:  President  William  T.  Jones  of 
the  Massachusetts  Chapter,  John  S. 
Webb,  R'.  E.  Shaw,  G.  H.  Gleason,  J.  F. 
Tuttle  and  Professor  Arthur  E.  Nor¬ 
ton. 

The  committee  chairmen  were:  Fi¬ 
nance,  R.  E.  Shaw;  hotel  and  dinner, 
J.  F.  Tuttle;  excursion  and  social,  Gil¬ 
bert  H.  Gleason;  registration  and  in¬ 
formation,  John  S.  Webb;  transporta¬ 
tion  and  publicity,  William  T.  Jones; 
ladies  committee,  Mrs.  Alfred  Kellogg; 
committee  on  relations  with  other  so¬ 
cieties,  Dr.  Alice  G.  Bryant. 


Past  Presidents’  Club 
Organized 

The  presence  of  no  less  than  eight 
past  presidents  of  the  society  led  to 
the  formation  of  a  Past  Presidents’ 
Club.  The  organization  meeting  was 
held  Wednesday  night  at  the  Copley- 
Plaza  Hotel,  and  was  described  as  a 
particularly  happy  occasion.  Stewart 
A.  Jellett  of  Philadelphia  was  made 
president  and  H.  P.  Gant,  also  of 
Philadelphia,  secretai^.  Other  past 
presidents  who  participated  in  the  or¬ 
ganization  of  the  club  are:  Homer  Ad¬ 
dams,  J.  I.  Lyle,  H.  M.  Hart,  J.  R. 
McColl,  F.  R.  Still  and  W.  S.  Timmis. 


Death  of  Secretary  Houghten’s 
Father 

A  damper  was  cast  over  the  opening 
session  in  Boston  by  the  announcement 
that  a  telegram  had  been  received  by 
Secretary  F.  C.  Hough  ten  notifying 
him  of  the  death  of  his  father.  Mr. 
Houghten,  who  was  accompanied  by 
Mrs.  Houghten,  left  immediately  for 
his  father’s  home  in  Michigan.  The 
sympathy  of  his  many  friends  at  the 
meeting  was  extended  to  Mr.  Houghten 
in  his  bereavement. 


Illinois  Chapter  Hears  Talk 
on  Boiler  Ratings 

Professor  A.  P.  Kratz,  research  pro¬ 
fessor  at  the  University  of  Illinois, 
was  the  principal  speaker  at  the  Jan¬ 
uary  meeting  of  the  Illinois  Chapter, 
which  was  held  January  12,  at  the 
Engineers’  Club,  Chicago.  His  subject 
was  “Low-Rate  Combustion  and  Rat¬ 
ings.”  Under  combustion.  Professor 
Kratz  discussed  such  points  as  fuel, 
depth  of  fuel,  and  air  above,  below  and 
around  the  grates.  It  is  customary,  he 
stated,  to  rate  boilers  on  grate  capac¬ 
ity,  and  the  factors  of  square  feet  of 
grate  surface,  combustion  rate  and 
coal  value  are  known,  but  the  joker  of 
the  usual  formula  is  efficiency.  All 
■formulas,  he  stated,  should  take  into 


consideration  the  factors  of  grate  sur¬ 
face,  heating  surface  and  efficiency. 
Any  attempt  to  combine  these  various 
factors  into  one  is  a  mistake. 

The  flnal  umpire  on  any  rating,  he 
said,  are  test  data.  He  then  showed 
•  a  slide  of  test  data  and  performance 
curves  on  a  steam  boiler  and  discussed 
such  points  as  draft  over  fire,  draft  at 
smoke  outlet,  efficiency,  height  of  chim¬ 
ney  and  capacity. 

As  an  illustration  of  the  irregularities 
resulting  in  the  rating  of  a  boiler  under 
various  installation  conditions.  Profes¬ 
sor  Kratz  cited  a  boiler  with  a  manu¬ 
facturers’  rating  of  8500  sq.  ft.,  with 
a  combustion  rate  of  from  8  to  11  lbs., 
installed  where  the  chimney  height  was 
20  ft.  The  rating  given  was  insuffi¬ 
cient  due  to  the  fact  that  different  con¬ 
ditions  prevailed  than  when  the  rating 
was  fixed. 

The  University  of  Illinois,  he  stated, 
is  urging  that  the  proper  method  or 
formula  for  rating  boilers  should  be  in 
the  form  of  a  set  of  curves  covering 
a  complete  range.  Professor  Kratz 
said  that  this  may  sound  Utopian  to 
the  manufacturers  and  very  costly,  but 
that  other  manufacturers  rate  their 
products  in  this  way  and  manufac¬ 
turers  of  fans,  electric  generators  and 
similar  products  are  spending  thou¬ 
sands  of  dollars  to  furnish  better  rat¬ 
ings  and  efficiency  data. 

Professor  Kratz  said  a  fixed  relation 
should  be  made  between  flue  tempera¬ 
ture  and  fixed  rates  of  combustion. 

Another  slide  showed  curves  on 
warm-air  furnace  performance  under 
test  conditions,  supplemented  by  a 
curve  of  register  temperatures.  Pro¬ 
fessor  Kratz  stated  that  the  factor  of 
heating  surface  had  been  neglected. 
Other  slides  gave  the  relation  between 
heating  surface  and  unit  capacity  and 
the  relation  between  heating  surface 
and  capacity  of  furnaces.  Professor 
Kratz  expressed  his  belief  that  the 
same  methods  employed  in  the  testing 
of  furnaces  may  apply  to  boilers. 

Among  the  points  brought  out  in 
the  ensuing  discussion  was  that  there 
is  a  great  variance  in  the  amount  of 
direct  and  indirect  heating  surface  in 
the  different  types  of  heating  boilers 
manufactured  and  that  until  all  boilers 
were  built  alike  any  given  set  of  curves 
would  be  inadequate.  Another  point, 
brought  up  by  Mr.  Newport,  was  that 
when  adding  sections  to  a  boiler  and 
increasing  its  indirect  heating  surface, 
it  would  be  impossible  to  get  curves 
on  the  ratio  of  grate  to  heating  surface. 

The  discussion  then  turned  on  the 
limits  of  fuel  bed  depths  and  Professor 
Kratz  stated  that  the  minimum  depth 
for  anthracite  should  be  13  to  17  in. 
With  hard  coal,  he  added,  a  12-in.  depth 
permits  too  much  excess  air  to  pass 
through  the  coal,  also,  with  larger 
sizes  of  coal,  deeper  beds  should  be 
used. 

During  the  business  session  the  rais¬ 
ing  of  funds  for  the  continuation  of  the 
society’s  Research  Laboratory  was 
taken  up.  A  suggestion  made  by  C. 
W.  Tomlinson,  which  was  favorably 
received,  provided  for  fellowships  in 


the  society  to  cover  the  Research  Labo- 
ratory  expense,  the  fellowships  to  be 
held  by  the  older  men  in  the  society 
or  bestowed  on  members  by  their  e®. 
ployers.  A  resolution  this  effect,  sug. 
gesting  that  the  fellowship  or  “other 
methods”  be  followed,  was  put  to  a 
vote  and  adopted  by  the  chapter. 

It  was  announced  that  the  principal 
speaker  at  the  chapter’s  February 
meeting  will  be  L.  C.  Soule,  secretary 
of  the  Aerofin  Corporation.  The 
March  meeting  will  be  designated  “stunt 
night”  when  tiroubles  encountered  and 
solved  will  be  presented,  with  special 
reference  to  oil  and  gas-fired  installa¬ 
tions.  Professor  A.  C.  Willard,  of  fte 
University  of  Illinois,  is  scheduled  to 
address  the  chapter  at  its  April  meet¬ 
ing. 


New  Officers  ot  Western  | 
New  York  Chapter 

At  the  January  meeting  of  the  West¬ 
ern  New  York  Chapter,  at  the  Hotel 
Lafayette,  Buffalo,  the  following 
officers  were  elected:  William  G. 
Fraser,  president;  Herman  Worsham, 
first  vice-president;  Harry  P.  Dempsey, 
second  vice-president;  Calvin  P.  Wai 
ley,  treasurer  and  Roswell  Farnham, 
secretary. 

At  the  chapter’s  December  meeting 
Section  VI,  of  the  proposed  A.  S.  H.  k 
V.  E.  code,  covering  “Minimum  Capac¬ 
ity  and  Installation  Requirements  for 
Low-Pressure  Steam  and  Hot  Water 
Boilers,”  was  discussed  in  detail. 

Frank  B.  Howell  presented  the  sec¬ 
tion  for  discussion,  and  among  those 
who  took  an  active  part  were  Carl  A. 
Sawade  of  Dunkirk,  P.  W.  Schneider 
of  Utica,  Frank  G.  Phegley  also  of 
Utica,  L.  N.  Danforth,  C.  A.  Booth, 
and  President  Hutzel. 


Philadelphia  Chapter  Installs 
Officers 

The  annual  banquet  meeting  and  en¬ 
tertainment  session  of  the  Philadelphia 
chapter  was  held  at  McCallisters,  Phil¬ 
adelphia,  January  8..  Among  the 
guests  and  speakers  of  the  evening 
were:  Homer  Addams,  president  of  the 
society;  W.  H.  Driscoll,  chairman  of 
the  Research  Committee  and  a  member 
of  the  council;  J.  I.  Lyle,  past  presi¬ 
dent  of  the  society,  and  John  Cassell. 
R.  C.  Bolsinger  opened  the  meeting  and 
Thornton  Lewis  acted  as  toastmaster. 

Officers  elected  for  1925  are:  Robert 
P.  Schoenijahn,  president;  Benjamin 
Adams,  vice-president;  Frank  P.  Lord, 
secretary,  and  James  V.  Cavileer, 
treasurer.  R.  C.  Bolsinger,  Charles  F. 
Eveleth  and  Benjamin  W.  Wilson,  com¬ 
pose  the  new  board  of  directors. 

A  special  committee,  of  which  John 
F.  Hale  was  one  of  the  leading  spirits, 
arranged  the  entertainment  features 
which  included  a  number  of  parodies 
on  popular  songs,  with  take-offs  on 
heating  and  ventilation,  together  with 
a  skit,  written  for  the  occasion  by  Mr. 
Hale. 
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Rating  the  Warm- Air  Furnace 

A  Simplified,  Approximate  Method  Based  on  Extensive  Research  Work  and  Adapted  to 

Practical  Use 


By 


A,  C.  Willard 


[Professor  of  Heating  and  Ventilation  and  Head  of  Department  of  Mechanical  Engineering,  University  of  Illinois. 

Presented  at  the  Mid-Year  Meeting  of  the  National  Warm- Air  Heating  and 
Ventilating  Association,  in  Urbana,  III.,  December  2-S,  192U 


There  is  only  one  correct  way  to 
determine  the  rating  of  a  warm- 
air  furnace  and  that  way  is  to 
test  the  furnace  under  the  same  con¬ 
ditions  as  will  actually  exist  when  it 
is  installed  in  a  house.  This  means  that 
the  same  fuel,  chimney,  cold-air  duct, 
casing,  leader,  stack  and  register  sys¬ 
tem  and  air  temperatures  should*  be 
used  in  the  test  as  in  the  actual  installa¬ 
tion.  Such  a  proposal  sounds  almost 
absurd,  as  it  is  equivalent  to  saying 
that  the  rating  of  a  furnace  must  be 
determined  for  each  installation,  since 
seldom  are  there  two  furnace  heating 
jobs  which  are  exactly  alike. 

Nevertheless,  each  and  every  one  of 
the  factors  just  named  affects  the  rat¬ 
ing  of  any  given  furnace,  and  for 
purposes  of  emphasis  they  are  pre¬ 
sented  in  amplified  form  in  the  follow¬ 
ing  list: 

(1)  Fuel,  which  may  be  solid,  liquid. 


or  gas. 

(2)  Chimney  and  smoke  connection, 
which  determines  draft  available. 

(3)  Cold-air  duct,  which  may  have 
single  or  multiple  connections,  and 
supply  either  inside  or  outside  air. 

(4)  Casing,  which  may  be  large  or 
small  in  diameter,  lined  or  unlined,  and 
with  a  variety  of  bonnets. 

I  (5)  Leaders,  stacks  and  registers, 
f  which  may  comprise  a  long  or  short 
system,  running  to  first,  second  and 
third  floor,  or  to  only  one  floor. 

(6)  Temperature  of  the  air  enter¬ 
ing  cold-air  face  and  leaving  warm-air 
registers.  This  item  also  controls  the 
rate  at  which  fuel  must  be  burned,  and 
hence  the  draft  required  of  the  chimney. 

Such  items  as  insulation  of  casing, 
leaders  and  stacks  are  not  included, 
since  they  can  be  made  the  same  for  all 
[  systems. 

[-  Realizing  the  truth  of  the  statements 
in  the  preceding  paragraphs,  the 
National  Warm  Air  Heating  and  Ven¬ 
tilating  Association  started  out  about 
five  years  ago  to  determine  the  import¬ 
ance  and  effect  on  the  various  factors 
just  listed  on  the  performance  of  a 
warm-air  furnace  when  operating  un¬ 
der  practically  actual  installation  con¬ 
ditions.  Working  under  a  co-operative 
agreement  with  the  University  of 
Illinois,  the  Furnace  Research  Staff 
of  the  Engineering  Experiment  Sta¬ 
tion  of  the  University  has  se¬ 
cured  and  published  data  which  make 
it  possible  to  predict  the  effect  of  most 
of  the  given  factors  on  the  rating  of 
r  warm-air  furnaces.  The  results  of  the 
past  five  years  of  research  work  show 
that  none  of  the  six  factors  can  be 
ingored  when  determining  the  rating  of 

I 


a  furnace,  although  some  factors  are 
more  important  than  others.  _ 

A  TENTATIVE  METHOD  FOR  RATING  A 
GRAVITY  WARM-AIR  FURNACE 

In  response  to  maity  inquiries  for  an 
approximate  method  of  computing  the 
rating  of  a  warm-air  furnace,  the 
following  procedure  has  been  outlined. 
This  procedure  is  based  on  the  results 
of  the  warm-air  furnace  research  work 
to  date  as  reported  by  the  Engineering 
Experiment  Station  of  the  University 
of  Illinois  in  Bulletins  112,  117,  120  and 
141.  Most  of  the  necessary  data  will 
be  found  in  the  latter  bulletin. 

Attention  is  especially  directed  to  the 
comments  on  the  six  factors  affecting 
furnace  rating  as  they  existed  in  the 
testing  plant. 

(1)  Fuel  was  stove  size  anthracite 
coal  of  12,790  B.T.U.  heat  value  per 
pound  as  fired. 

(2)  Chimney  was  12  in.  diameter 
and  35  ft.  high  and  was  ample  to  create 
the  draft  necessary  to  burn  7.5  lbs.  coal 
per  square  foot  of  grate  per  hour.  As 
a  matter  of  fact,  on  some  tests,  this 
chimney  did  bum  over  13  lbs.  of  coal 
per  square  foot  of  grate  per  hour. 

(3)  Cold-air  duct  was  of  the  recir¬ 
culating  type  with  large  flat  shoe  and  a 
single  register  at  first  floor  level. 


(4)  Casing  was  of  best  diameter  for 
each  furnace  tested,  with  a  black-iron 
liner  and  1  in.*  air  space.  The  bonnet 
was  conical. 

(5)  Leaders,  stacks  and  registers 
supplied  air  to  three  floor  levels. 

(6)  Temperature  of  air  entering 
cold  air  duct  was  reduced  to  65®  F.  and 
air  leaving  registers  was  at  an  average 
temperature  of  175°  F. 

RATINGS  GIVEN  IN  SQUARE  INCHES  OP 
LEADER  PIPE  AREA. 

The  present  practice  of  rating  fur¬ 
naces  in  square  inches  of  leader  pipe 
area  is  as  practical  as  any  method  so 
far  devised  and  will  be  followed  in  this 
discussion. 

Probably  the  most  important  of  the 
six  factors  affecting  the  rating  of  ft 
given  furnace  is  the  air  temperature 
at  the  registers,  and  this  must  be  agreed 
on  in  advance  before  any  discussion  of 
ratings  can  be  undertaken.  We  have 
suggested  above,  in  item  6,  that  the 
air  temperature  be  approximately  175° 
F.  at  the  registers  when  the  furnace 
is  operating  at  maximum  capacity.  By 
actual  test,  we  have  found  that  the 
combustion  rate  required  to  maintain 
an  average  temperature  of  175°  F.  at 
the  registers  is  about  7.5  lbs.  of  good 
coal  per  square  foot  of  grate  per  hour. 


Fig.  1. — Furnace  Test  Plant  at  University  of  Ulinois  Engineering 

Experiment  Station 
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February, 
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Such  coal  should  have  a  heat  value  of 
at  least  12,000  B.T.U.  per  pound.  Coal 
used  in  our  tests  runs  12,790  B.T.U.  per 
pound  as  fired. 

Hence,  the  rating  of  a  furnace  such 
as  those  which  we  have  tested  in  our 
laboratory  can  be  roughly  expressed 
as  follows: 


Heat  available  in  B.T.U.  per 
at  the  Furnace  bonnet 


/^pes  : 

fsf  F/aor,  4-/^" 
2nc/  /7aor,  Z-S'S  2-S“ 
Src/  F/aatr,  2-9" 

,  Ljoo  O  0 


In  which, 

G=grate  area,  square  feet. 

C=Combustion  rate,  pounds  coal 
burned  per  square  foot  of  grate 
per  hour,  which  depends  on 
register  temperature  desired,  and 
for  175°  is  approximately  7.5 
pounds. 

F=calorific  value  of  fuel,  B.T.U. 
per  pound  as  fired. 

E=efficiency  of  heater,  or  ratio  of 
heat  available  at  bonnet  to  heat 
available  in  fuel. 

Since  it  is  not  possible  to  transmit 
all  of  this  heat  to  the  registers,  due  to 
leader  and  stack  losses,  and  we  can 
expect  to  get  only  about  75%  of  the 
above  heat  delivered  into  the  rooms  of 
the  house,  we  have  as  a  general  ex¬ 
pression  for  heat  available  at  registers : 

Heat  available  in  B.T.U.  per  hour^ 
at  the  registers  =  H^  ( 


A  Duct  8 

Fig.  3. — Two  T3rpes  of  Re-circulated  Air  Duct  Tested 


THE  RATING  FORMULA,  GIVING  CAPACITY  the  suggested  average  value  of  0.76 
IN  SQUARE  INCHES  OF  LEADER  PIPE.  as  shown  in  equation  (3). 

,  Another  furnace  with  a  grate  area 

The  average  heat  carrying  capacity  of  2.74  sq.  ft.  and  a  heating  surface 
per  square  inch  of  leader  pipe  to  first  above  the  grate  of  67.8  sq.  ft  gave, 
and  second  floor  is  about  136  B.T.U.  per  when  tested,  a  capacity  somewhat 
hour  at  a  register  temperature  of  175°  neater  than  the  first  when  burning 
F.  Hence  the  rating  of  a  furnace  in  coal  at  the  same  rate  per  square  foot  of 
square  inches  of  leader  pipe  would  be:  grate,  showing  that  the  ratio  of  heating 


or  Rating  in  square  inches 
of  leader  pipe 

(2) 

0.75  (G  X  C  X  F  X  E) 


ratio  for  the  first  furnace  was 


Note  that  the  figure  0.75  is  suggested 
as  an  average  value  only.  In  the  test 
plant,  the  actual  value  when  burning 
coal  at  a  7.5-lb.  combustion  rate  was 
0.722,  instead  of  0.75. 


jgisters  are  on  first  hour  respectively.  In  checking  up 
case  use  106,  and  in  these  heating  surface  areas  from  Bulle- 
isters  on  second  floor,  tin  No.  141,  you  will  find  the  total  area 
lue  136  applies  only  of  the  first  furnace  listed  as  70.3  sq.  ft., 
approximately  equal  of  which  11.4  is  ash-pit  surface.  The 
the  first  and  second  second  furnace  is  listed  as  78.4  sq.  ft, 
of  which  10.6  is  ash-pit  surface.  Since 
the  American  Society  of  Heating  and 
Ventilating  Engineers  has  defined  heat¬ 
ing  surface  as  surface  above  the  grate, 
we  have  deducted  the  ash-pit  surface 
in  each  case, 


of  Opeo/r>^, 


APPLICATION  OF  THE  FORMULA  TO  AN 
ACTUAL  FURNACE 


t/OT£ 

st)0w/7 

Slacks  ef>cfos9Cf\ 
to  s/mu/ate  I 

tua/Zs  I 


although  the  writer  be- 


The  preceding  discussion  is 


based 

upon  tests  of  an  actual  furnace  having  lieves  such  surface  to  be  quite  effective 
a  grate  area  of  2.88  sq.  ft.  and  a  heat-  with  combustion  rates  of  7.5  lbs.  and 
ing  surface  above  the  grate  of  58.9  above.  Hence,  for  equal  grate  areas 
sq.  ft.  Applying  the  equation  just  de-  there  was  an  increase  of  61,000  —  53,- 
rived  to  this  furnace  when  burning  coal  000  =  8,000  B.T.U.  in  bonnet  capacity, 
at  the  rate  of  7.5  lbs.  per  square  foot  and  the  heating  surface  to  grate  sur- 
of  grate,  then  using  the  same  coal  as  face  ratio  increased  27.5  —  20.5  =  7 
fired  in  the  tests  with  a  heat  value  of  units,  or  an  increase  of  1140  B.T.U.  per 
12,790  B.T.U.  per  pound,  we  get:  unit  of  the  ratio  of  heatiug  surface  to 


Rating  in  square  inches 
of  leader  pipe 


grate  surface  above  a  ratio  of  20.5. 

It  would,  therefore,  appear  that  each 
unit  increase  in  the  heating  surface  to 

1140 

Again  note  that  the  exact  value  for  grate  surface  ratio  has  added - X 

this  plant  of  0.722  is  used  instead  of  53,000 


METHOD  OF  ALLOWING  FOR  HEATING 
SURFACE  IN  THE  RATING  OF  A 
WARM-AIR  FURNACE 


Fig.  2. — Sectional  Elevation  of 
Piped  Furnace  Test  Plant 
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factor  of  safety  to  account  for  actual  mined  by  formulas  3,  4,  or  5  should 
installation  conditions  where .  usually  probably  be  reduced  somewhat  before 
some  conditions  are  not  entirely  satis-  they  are  published  in  commercial  cata- 
factory.  That  is,  ratings  as  deter-  logs. 


Between  the  Lines 


100  =  2.15%  to  the  bonnet  capacity.  It 
must  be  expressly  understood  that  this 
gain  in  capacity  of  2.15%  per  unit  in¬ 
crease  in  the  heating  surface  to  grate 
surface  ratio  does  not  continue  indef¬ 
initely.  Later  tests  on  furnaces  with 
high  ratios  will  determine  this  point, 
but  for  the  present  it  will  probably  be 
safe  to  assume  that  the  gain  in  capa¬ 
city  does  not  fall  off  appreciably  for 
heating  surface  to  grate  surface  ratios 
below  30  to  1. 

We  may  apply  this  correction  to  our 
rating  equation  (3)  by  using  the  even 
values  20  for  base  ratio  and  2  for  per 
cent  gain,  and  allow  for  the  effect  of 
heating  surface  by  multiplying  the  nor¬ 
mal  rating  value  as  obtain^  in  equation 
(3)  by  1-1- (R — 20)X0.02,  where  R=ra- 
tio  heating  surface  to  grate  surface. 
There  would,  of  course,  be  no  allowance 
made  for  furnaces  in  which  R  =  20, 
since,  1  +(20  — 20)  X  0.02  =  1+  0  =  1, 
and  multiplying  by  1  has  no  effect. 
Also  note  that  if  R  is  less  than  20,  the 
value  is  less  than  1,  and  such  a  fur¬ 
nace  would  be  penalized  for  deficient 
heating  surface. 

To  illustrate  the  effect  of  this  correc- 
,tion,  suppose  we  now  compute  the  rat¬ 
ing  of  the  furnace  which  has  a  heating 
surface  of  67.8  sq.  ft.  and  a  grate  area 
of  2.47  sq.  ft.,  or  a  heating  surface  to 
grate  surface  ratio  of  27.5.  By  equa¬ 
tion  (3),  using  0.722  instead  of  0.75 
we  have, 


But  this  furnace  has  a  heating  surface 
grate  surface  ratio  of  27,  for  which  an 
allowance  should  be  made  by  multiply¬ 
ing  by  the  following  factor: 

1  +  (27  —  20)  X  0.02  =  1-+  7  X  0.02 
—  1.14. 

so  that  the  final  rating  becomes 

691  X  1.14  =  788  sq.  in.  of  leader  pipe. 

For  general  use,  a  single  equation 
(5)  can  be  used  making  it  possible  to 
include  the  factor  for  heating  surface 
to  grate  surface  ratio  in  equation  (3) 
and  express  the  final  rating  of  a  fur¬ 
nace  in  square  inch  of  leader  pipe  as : 


WOULD  it  not  be  an  act  of  grace 
to  broadcast  a  word  or  two  in 
soft  protest  against  the  indis¬ 
criminate  use  of  that  word  “Engineer.” 
An  engineer,  rightly  speaking,  is  one 
who  has  the  training,  ability,  aptitude 
and  vision  to  discover,  co-ordinate  and 
administer  the  materials  and  forces  of 
Nature  to  the  end  that  Man  may  con¬ 
tinue  to  be  less  a  subject  and  more  of 
a  master  of  his  material  surroundings. 
If  the  present  acceleration  of  candi¬ 
dates  continues  we  will  shortly  have 
tonsorial  engineers,  lawn-and-garden 
engineers,  safe-cracking  engineers  and 
a  host  of  just  plain  engineers  who  will 
volunteer,  for  a  small  consideration,  to 
tell  us  how  to  do  anything.  Let  us  use 
and  apply  the  word  “Engineer”  rightly 
or  let  it  slip  from  our  mind. 


It  is  at  times  almost  hopelessly  dis¬ 
couraging  to  attempt  to  fathom  the 
mental  attitude  toward  life  of  sonae  of 
our  young  men — and  in  that  class  may 
be  included  all  those  this  side  of  seventy 
or  thereabouts — who  apply  for  positions 
(it’s  a  job  if  they’re  broke)  with  con¬ 
tracting  and  industrial  organizations. 


Their  whole  conscious  and  subconscious 
view  point  and  query  seems  to  be : 
“What  is  there  in  it  for  me?”  Give 
a  lecture  or  a  heart-to-talk  to  these 
same  young  men  on  how  to  make  them¬ 
selves  more  valuable  to  their  employers 
and,  as  a  corollary,  to  themselves,  and 
you  will  still  hear  that  same  old  war- 
cry,  “What  is  there  in  it  for  me?” 
Well,  a  good  answer  is  to  say,  “That  is 
just  what  the  safe-breaker  asks  before 
he  pours  the  last  ounce  of  nitro-glyc- 
erine  into  the  plugged  cracks  of  the  safe 
door.”  There  is  nothing  in  life  or  a  job 
to  be  gotten  except  what  you  put  into 


in  it  for  me?”  though  a  step  , Up  the 
commercial  ladder.  All  business  is* a 
means  to  an  end — if  we  could  only 
carry  some  of  the  idealism  and  spiritu¬ 
ality  we  absorb  outside  our  business 
into  its  human  contacts  and  relations, 
both  the  means  and  the  ends  would  be 
increased  an  hundred  fold. 


There  is  a  firm  not  many  miles  from 
New  York  which  puts  idealism  into 
its  business  in  large  measure.  They 
think  it,  talk  it,  act  it.  They  started 
in  a  basement  or  a  stable  or  a  garage 
a  short  thirteen  or  fourteen  years  ago, 
but  last  year  they  did  almost  a  million 
dollars’  worth  of  business  in  heating, 
ventilating  and  sprinkler  work.  They 
idealized  their  business.  They  won  not 
only  the  material  rewards  which  come 
from  any  work  well  done,  but  they  have 
time  and  take  it  to  delve  into  and  enjoy 
the  finer  things  of  life,  such  as  Art, 
Literature  and  Music.  They  live  a  full 
and  complete  life  in  every  sense  of  the 
word  and  they  are  a  source  of  inspira¬ 
tion  to  those  with  whom  they  come  in 
contact.  Did  they  ask  “What  is  there 
in  it  for  us?”  Absolutely,  No.  They 
are  getting  out  of  life  exactly  what 
they  have  put  into  it — and  a  large  por¬ 
tion  left  over  for  the  other  fellow. 


It  is  possible  to  imagine  an  employer 
of  skilled  or  semi-skilled  help  asking  for 
references.  It  possibly  is  the  best  thing 
to  do  if  the  aforesaid  help  is  to  handle 
funds  in  greater  excess  than  his  weekly 
pay.  If  so,  have  him  bonded.  But  the 
average  artisan,  artist,  genius,  hero  or 
whatnot  should  have  about  as  much 
use  for  such  extraneous  matter  as  a 
pig  has  for  a  vest  pocket.  Yet  they 
are  demanded;  though  their  value  is  on 
a  par  with  a  plugged  Confederate  dime. 
They  are  all  so  easy  to  get  and  so  hard 
to  live  up  to.  Why  not  ask  them  if  they 
know  their  business;  you  can  tell  in 
twenty-four  hours  whether  they  do  or 
not.  Many  a  man  without  these  seem¬ 
ingly  all-important  papers  may  become 
the  One  Bright  Star  in  your  business 
constellation  if  you  will  give  him  a 
chance  to  prove  himself.  A  volume 
could,  yea,  has  been  written  on  this 
subject.  Yet  we  hire  the  mediocre  with 
references  a  mile  long,  while  the  genius 
without  a  scrap  of  commendation  walks 
the  streets. 


(GXCXFXE) 

0.75  - -  X  [1+(R  — 20)X0.2]  (5) 

136 


Square  inches  of  leader) 
pipe  supplied  I 


=  0.722 


=  0.722 


(GXCXFXE) 
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(2.47  X  7.5  X  12.790  X  0.55) 
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691. 


where  R  =  ratio  heating  surface  to 
grate  surface. 

It  must  be  remembered  that  the 
values  used  in  the  preceding  discussion 
are  based  on  tests  of  a  very  carefully 
designed  plant,  and  later  tests  in  the 
new  Warm- Air  Heating  Research  Resi¬ 
dence  on  other  types  and  sizes  of  fur¬ 
naces  may  lead  us  to  change  some  of 
the  values  slightly. 

For  commercial  ratings,  the  manu¬ 
facturer  should  certainly  allow  some 


it.  And  the  more  you  put,  the  more  you 
take.  This  all  sounds  fundamental — 
not  to  say  trite — but  some  men  don’t 
know  the  ABC’s  of  Life  and  its  com¬ 
pensations.  They  are  still  confounding 
success  and  luck. 


Why  isn’t  it  possible  for  the  industry 
to  put  a  little  more  idealism  into  its 
work-a-day  world  and  a  bit  less  of  ice¬ 
bound  commercialism.  Perhaps  there 
is  the  same  old  cry  of  “What  is  there 


Death  of  Edgar  C.  Molby 

Edgar  C.  Molby,  for  many  years  a 
prominent  figure  in  the  house-heating 
boiler  industry  as  president  of  the 
Molby  Boiler  Co.,  manufacturer  of  the 
Molby  magazine-feed  boiler,,  died  J anu- 
ary  29,  at  his  home  in  Forest  Hills, 
Long  Island.  A  more  extended  account 
of  Mr.  Molby’s  career  will  appear  in 
next  month’s  issue. 
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Central  and  District  Heating  Possibilities  in 

Canada 

A'  NOTABLE  survey  of  central  and  cess  of  undertakings  in  suitable  dis- 
district  heating  in  Canada  and  the  ^^jcts  under  proper  conditions  of  appli- 


district  heating  in  Canada  and  the 
United  States,  as  well  as  abroad, 
together  with  an  estimate  of  the  future 
possibilities  of  district  heating,  with 
special  reference  to  Canada,  is  con¬ 
tained  in  the  recently-published  report 
to  the  Dominion  Fuel  Board,  in  co-op¬ 
eration  with  the  Department  of  Mines, 
by  F.  A.  Combe,  consulting  engineer, 
who  was  appointed  last  year  by  the 
Fuel  Board  to  make  this  investigation. 

Probably  the  most  important  con¬ 
clusion  reached  by  Mr.  Combe  and  one 
which  is  endorsed  by  the  Dominion 
Fuel  Board  is  that  “central  and  dis¬ 
trict  heating  can  be  profitably  em¬ 
ployed  to  a  considerable  extent  in  Can¬ 
ada,  and  the  supply  of  heat  as  a  public 
utility  in  the  denser  sections  of  cities 
and  towns  may  be  looked  for  as  a  gen¬ 
eral  service  of  the  future.” 

Other  conclusions  reached  by  Mr. 
Combe  are: 

2.  Central  heating  of  groups  of  in¬ 
stitutional  buildings  and  community 
heating  of  residential  properties  have 
shown,  the  economies  and  benefits  to  be 
derived,  and  such  systems  undoubtedly 
will  be  adopted  to  an  increasing  extent. 

3.  In  the  United  States,  district  heat¬ 
ing  has  now  passed  through  the  devel¬ 
opment  period,  and  although  financial 
failures  and  difficulties  have  been  ex¬ 
perienced  in  the  past,  as  in  the  early 
stages  of  any  other  utility,  the  knowl¬ 
edge  gained  and  advances  made  during 
recent  years  in  design,  construction, 
and  method  of  operation  assure  the  suc¬ 


cess  of  undertakings  in  suitable  dis¬ 
tricts  under  proper  conditions  of  appli¬ 
cation,  correct  engineering,  protective 
rates,  and  efficient  management. 

4.  In  many  parts  of  Canada,  condi¬ 
tions  are  particularly  favorable  to  dis¬ 
trict  heating:  climate;  high  differential 
between  the  prices  of  coals  commonly 
used  for  domestic  heating  and  cost  of 
low-grade  fuels;  and  possible  combina¬ 
tion  with  electric  power  supply,  both 
from  steam  and  hydro  plants. 

5.  Application  of  methods  of  central¬ 
ized  heating  and  steam  service  will  as¬ 
sist  in  the  solution  of  the  fuel  problem 
in  the  provinces  of  Ontario  and  Quebec 
by  making  possible  a  reduction  in  high- 
priced  coal  importation  from  the 
United  States  and  the  greater  utiliza¬ 
tion  of  Canada’s  own  resources. 

In  the  course  of  his  investigations 
Mr.  Combe  visited  and  studied  the 
operation  of  fifteen  representative 
heating  utilities  in  the  United  States 
and  ten  district  and  central  heating 
systems  in  Canada.  Additional  in- 
forimtion  was  secured  regarding  the 
operation  of  district  heating  systems 
in  Europe. 

As  stated  in  the  report,  the  tendency 
in  recent  years,  especially  on  this  con¬ 
tinent,  has  been  towards  centraliza¬ 
tion  of  heating  plants,  the  heat  being 
distributed  through  pipes  by  the  med¬ 
ium  of  steam  or  hot  water  to  serve 
groups  of  buildings;  or,  as  a  public 
utility,  entire  sections  of  the  cities. 

Speaking  of  the  present  wasteful 
methods  of  independent  production  of 
different  forms  of  energy,  the  opinion 


is  expressed  that  these  could  be  largely 
overcome  by  a  properly-balanced  group, 
ing,  and  the  trend  of  future  progress 
seems  to  be  towards  a  combination  of 
electric  generation  and  the  supply  of 
steam  for  both  power  and  heating  to 
an  entire  district  from  one  central 
plant. 

The  report  discusses  centralized 
heating  under  these  classifications: 

1.  Central  Heating — as  applying  to 
the  distribuiton  of  heat  by  means  of 

^  steam  or  hot  water  through  a  system 
of  underground  piping  from  a  central 
boiler  plant  to  a  number  of  buildings 
comprising  a  school,  university,  hos¬ 
pital,  asylum,  or  other  institution  which 
i.<;  included  under  one  management. 

2.  District  Heating — as  applying  to 
a  public  utility  or  independent  company 
furnishing  steam  or  hot  water  to  build¬ 
ings  in  a  city  or  town,  the  heat  being 
purchased  in  the  same  manner  as  elec¬ 
tricity,  water,  or  gas. 

3.  Community  Heating — as  applying 
to  a  block  or  group  of  dwellings  heated 
from  a  central  plant,  either  by  private 
arrangement  between  the  owners,  or 
as  a  development  by  a  company,  selling 
or  renting  dwellings  under  special 
agreement  for  heating. 

Under  the  heading  of  “Central  and 
District  Heating  in  Other  Countries" 
the  report  reviews  the  situation  to  date 
in  Europe,  mentioning  particularly  the 
system  in  Vienna,  described  as  the 
largest  central  heating  installation  in 
Europe,  which  supplies  some  60  build¬ 
ings  of  an  asylum,  with  an  aggregate 
volume  of  over  26,000,000  cu.  ft 
Another  plant  referred  to  is  the  Post- 
strasse  Station  in  Hamburg,  which  sup¬ 
plies  heat  to  141  office  buildings  using 
28,000  lbs.  of  steam  per  hour.  By  com- 
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bination  with  another  system  it  is  pro¬ 
posed  to  extend  this  system  in  the  near 
future  to  200,000  lbs.  of  steam  hourly. 

INSTALX.ATIONS  IN  CANADA 

Central  heating  has  been  adopted  in 
Canada  to  a  considerable  extent  for 
groups  of  institutional  buildings,  and, 
with  the  realization  of  the  economy  and 
convenience  to  be  secured,  many  of  the 
older  installations  of  independent  fur¬ 
naces  are  being  replaced  by  such  sys¬ 
tems.  Regulation  of  the  heat  from 
one  central  point;  the  possibility  of 
burning  a  cheaper  grade  of  fuel  in 
large,  specially  designed  furnaces;  and 
the  elimination  of  labor  and  extra  ex¬ 
pense  of  operating  a  number  of  small 
heating  furnaces  make  central  heating 
well  suited  for  such  a  class  of  buildings. 

As  representative  of  the  larger  cen¬ 
tral  heating  installations  are  men¬ 
tioned  : 

Cubic  feet 

University  of  Toronto,  Tor¬ 
onto,  comprising  27  build¬ 
ings,  aggregating  approx.  .29,000,000 
Parliament  Buildings,  Ot- 
towd,  comprising  7  build- 
•  ings,  aggregating  approx.  .16,000,000 


McGill  University,  Montreal, 
comprising  9  buildings,  ag¬ 
gregating  approx .  7,000,000 

Alberta  University,  compris¬ 
ing  18  buildings,  aggregat¬ 
ing  approx .  7,000,000 

Queens  University  and 
Kingston  Hospital,  com¬ 
prising  22  buildings,  ag¬ 
gregating  approx .  5,000,000 


CONDITIONS  IN  UNITED  STATES  AND 
CANADA  COMPARED 

There  is  a  marked  similarity,  states 
the  report,  in  the  mode  of  living,  habits, 
^and  progress  of  the  peoples  in  Canada 
and  the  northern  United  States,  and 
the  extent  to  which  district  heating  may 
profitably  be  employed  in  Canada  can 
be  gauged  by  a  study  of  conditions  pre¬ 
vailing  in  the  two  countries.  A  de¬ 
tailed  examination  has  been  made  of 
fifteen  representative  district  heating 
systems  in  the  northern  United  States, 
in  addition  to  two  in  Canada,  to  deter¬ 
mine  the  factors  governing  their  opera¬ 
tion;  and  a  general  survey  has  been 
made  of  the  existing  conditions  in  dif> 
ferent  parts  of  Canada. 

HEATING  REQUIREMENTS 

From  a  considerable  number  of  fig¬ 
ures  obtained  it  appears  that  contrary 
to  what  might  be  thought  to  be  the 
case  the  coal  consumption  for  heating 
dwellings  and  other  buildings  in  Can¬ 
ada  is  not  appreciably  more  than  in 
the  northern  United  States,  in  fact  is, 
in  general,  slightly  less,  in  spite  of  the 
difference  in  temperature. 

It  is  suggested  that  the  seeming 
relatively  lower  coal  consumption  in 
Canada,  compared  with  the  United 
States,  may  be  due  in  part  to: 

(a)  The  buildings  in  Canada  being 
constructed  to  better  withstand  the 
cold,  with  general  use  of  double  win¬ 
dows,  etc. 

(b)  Lower  indoor  temperatures  be¬ 
ing  customary. 

(c)  Artificial  heat  being  maintained 
in  many  cases  for  a  longer  period  in 
the  United  States  than  in  Canada. 


(d)  The  greater  use  of  hot  water 
radiation  in  dwellings  in  Canada. 

It  will  be  seen  from  the  map  that 
Canada  is  handicapped  in  the  full  use 
of  her  own  coal  by  the  long  freight 
hauls  from  point  of  mining  to  point  of 
greatest  consumption,  and  hence,  al¬ 
though  possessing  vast  coal  resources, 
is  not  commercially  self-supporting  in 
this  commodity. 

POSSIBLE  EXTENT  OF  DISTRICT  HEATING 
IN  CANADA 

According  to  the  last  Dominion  cen¬ 
sus,  1921,  approximately  46%  of  the 
total  population  in  Canada,  or  4,021,756 
persons,  reside  in  urban  centers  of  4,000 
population  and  over.  Of  these: 

569,609  are  included  in  99  municipali¬ 
ties  of  4,000  to  10,000  population. 

818,892  are  included  in  46  municipali¬ 
ties  of  10,000  to  50,000  population. 

2,633,255  are  included  in  13  munici¬ 
palities  of  50,000  and  over. 

A  town  of  4,000  population  can  be 
taken  as  the  low  limit  in  which  district 
heating  could  be  considered,  and  in 
actual  practice,  conditions  would  have 
to  be  somewhat  special  for  an  economic 
undertaking  of  district  heating  in  any 
town  under  10,000  population,  such  as 
a  possible  combination  with  a  favor¬ 
ably  situated  municipal  steam  electric 
station  or  industrial  plant,  or  a  par¬ 
ticularly  progressive  community  will¬ 
ing  to  l^ar  an  increased  cost  of  heating 
for  the  convenience  and  benefits  to  be 
derived  therefrom.  North  Battleford  is 
an  example  of  the  former  case,  where 
with  a  population  of  only  4,000,  district 
heating  as  a  municipal  enterprise  in 
connection  with  the  steam  electric 
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station  has  proved  satisfactory.  In 
the  United  States  several  instances 
of  successful  small-town  heating  can 
be  cited. 

The  principal  field  for  district  heat¬ 
ing  is  found  in  the  larger  towns  and 
cities,  particularly  in  the  business  and 
shopping  sections  where  the  heating 
and  steam  load  is  greater  and  more 
concentrated.  Whether,  or  to  what 
extent,  district  heating  may  be  profit¬ 
ably  or  commercially  applied  in  any 
particular  district  depends  upon  local 
conditions :  definite  limitations  cannot 
be  drawn,  but  the  main  factors  to  be 
taken  into  consideration  are  discussed 
in  some  detail  in  the  report. 

INFLUENCE  OF  STEAM-ELECTRIC  AND 

HYDRO-ELECTRIC  UTILITIES  ON 
DISTRICT  HEATING 

In  the  United  States,  the  report  con¬ 
tinues,  district  heating  in  its  early 
application  was  developed  largely  in 
connection  with  the  generation  of 
electricity  from  steam,  primarily  to 
use  the  exhaust  steam,  but,  also,  by 
supplying  heat  as  well  as  electricity 
to  induce  the  abandonment  of  privately 
owned  plants.  Where  the  steam  elec¬ 
tric  stations  were  situated  within  the 
city  limits  and  convenient  to  the  heat¬ 
ing  areas  this  could  well  be  done,  but 
with  the  increased  use  of  electric 
power  these  stations  have  been  replaced 
by  larger  ones  situated  at  strategical 
points  to  serve  not  only  one  city  but 
distribution  power  systems  over  wide 
sections  of  the  country. 

As  a  consequence,  in  the  large  cities, 
district  heating  is  now  supplied  either 
from  independent  boiler  plants  or  from 
auxiliary  steam  plants  that  generate 
electric  current  a^  a  by-product  to  the 
extent  of  the  heating  steam  demand, 
and  feed  into  the  main  electric  power 
system.  Local  conditions  govern  the 
choice  of  plan. 

Where  additional  steam  is  required 
for  an  increasing  district  heating 
service,  the  cost  of  installation  and 
operation  of  auxiliary  steam  electric 
generators  may  not  be  justified  by  the 
saving  made  over  the  cost  of  generat¬ 
ing  electricity  at  the  main  station. 
Also,  if  it  is  necessary  to  transmit 
steam  for  a  considerable  distance  to 
feed  the  district  heating  area,  small, 
high-pressurq  pipe-lines  may  prove 
more  economical  than  the  necessarily 
large  distribution  pipes  needed  for  ex¬ 
haust  steam  from  auxiliary  steam  elec¬ 
tric  units. 

HYDRO  STAND-BY  COMBINATION 

Illustrative  of  the  former  is  the 
municipal  district  heating  system  pro¬ 
jected  for  Winnipeg  in  connection 
with  the  hydro-electric  sjrstem  and 
other  municipal  services.  This  under¬ 
taking  involves  the  installation  of  a 
15,000  H.P.  steam  station  to: 

(а)  Serve  as  a  reserve  to  the  hydro¬ 
electric  system. 

(б)  Furnish  steam  for  district  heat¬ 
ing  in  the  down-town  section  of  the 
city  to  the  full  capacity  of  the  plant. 


with  tfie  utilization  of  off-peak  power 
from  the  hydro-system  for  the  gen¬ 
eration  of  steam. 

(c)  Supply  power  in  connection 
with  the  municipal  fire-pumping  and 
water-works  systems. 

The  daily  load  curve  of  a  hydro¬ 
electric  service  states  the  report,  is  in 
many  cases  such  that  there  is  a  con¬ 
siderable  amount  of  waterpower  avail¬ 
able  and  unused  during  certain  periods 
of  the  day,  and  the  use  of  this  power 
for  the  production  of  steam  by  electric 
steam  generators  provides  a  means  to 
increase  the  load  factor  on  the  hydro 
plant  and  to  save  fuel  in  the  steam 
station.  Provided  that  this  “dump” 
power  can  be  supplied  or  shut  off  at 
short  notice,  it  can  be  sold  at  a  very 
low  rate  to  outside  consumers,  and  an 
independent  hydro-electric  company  in 
Winnipeg,  is  at  the  present  time  supply¬ 
ing  current  on  such  terms  for  the 
heating  of  a  large  block  of  buildings 
in  the  business  section,  showing  an 
appreciable  saving  in  fuel  to  the  heat¬ 
ing  company  and  a  profitable  use  of 
waterpower  which  would^  otherwise, 
be  wasted. 

There  are  similar  opportunities  for 
such  applications  in  other  cities  and 
towns. 

CAUSES  OF  FAILURES 

To  say  that  district  heating  has 
been  a  profitable  business  wherever  it 
has  been  adopted  in  the  United  States 
would  be  untrue.  As  the  report  admits, 
there  have  been  many  failures  in  the 
past,  as  in  the  early  stages  of  any  util¬ 
ity,  but  in  every  case  the  failures  have 
been  due  to  one  or  more  of  the  follow¬ 
ing  causes: 

Unsuitable  territory  in  respect  to 
density  of  load. 

Poor  design  and  installation. 

Bad  management  or  inefficient  opera¬ 
tion. 

Failure  to  maintain  system  in  proper 
condition  permitting  excessive  deteriora¬ 
tion  and  depreciation. 

Inadequate  rates. 

Residential  Districts.  Many  com¬ 
petent  engineers  claim  that  district 
heating  in  residential  sections  can  sel¬ 
dom  be  made  profitable,  because  the 
steam  demand  is  too  small  compared 
with  the  length  of  distributing  pipe. 
On  the  other  hand,  there  are  many 
instances  of  district  heating  in  towns, 
including  residential  districts,  which 
have  proved  very  successful  commer¬ 
cially.  It  is  impossible  to  make  any 
general  statements  as  to  the  amount 
of  connected  load  that  will  warrant 
the  installation  of  a  central  plant.  A 
great  deal  depends  upon  the  relative 
cost  of  the  fuel  burned  in  a  central 
plant  and  that  normally  used  for  in¬ 
dependent  furnace  heating;  but  with 
the  differential  which  commonly  exists 
it  has  been  generally  established  that, 
to  give  reasonable  return  to  the  heat¬ 
ing  company,  a  rate  for  heating  dwell¬ 
ings  must  exceed  the  cost  of  fuel  for 
individual  heating,  although  this  excess 
may  be  balanced  by  the  cost  of  furnace 
attendance  and  the  benefits  to  be  derived 
from  such  service. 


The  class  of  residents  and  the  senti¬ 
ment  of  the  community  have  a  con¬ 
siderable  bearing  upon  the  possible 
commercial  success  of  heating  resi¬ 
dential  districts,  through  the  willingness 
of  the  consumer  to  pay  an  increased 
price  for  added  comfort  and  con¬ 
venience.  In  the  case  of  municipally 
owned  heating  plants,  especially  jf 
operated  in  conjunction  with  electric 
light  stations  or  other  public  utility, 
the  same  return  on  the  business  is  not 
required  as  for  a  commercial  enter¬ 
prise  and  in  several  cases,  as  for 
instance  in  the  city  of  North  Battleford 
and  the  town  of  Virginia,  the  cost  of 
district  heating  has  been  actually  less 
than  the  cost  of  fuel,  even  for  private 
dwellings. 

It  should  be  expected  for  the  success 
of  any  projected  undertaking  that  the 
particular  conditions  be  analysed  by 
an  engineer  experienced  in  this  branch 
of  work,  and  familar  with  Canadian 
conditions,  to  determine  whether  a  cer¬ 
tain  territory  can  be  profitably  served 
with  district  heating.  It  is  essential, 
also,  that  the  details  of  the  system  be 
laid  out  by  an  engineer  in  touch  with 
modern  practice  and  design. 

In  connection  with  the  accompanying 
figures  showing  the  charge  for  steam  • 
for  heating  in  ten  cities  in  the  United 
States  and  for  three  operating  systems 
in  Canada,  the  average  cost  of  fuel 
used  by  the  heating  companies  in  1923, 
is  given.  In  the  example  taken  the 
rates  in  general  follow  the  cost  of  fuel 
except  in  the  very  large  cities  where  it 
might  be  expected  that  the  high  costs 
of  installation  and  distribution  have  a 
particular  influence. 

The  tendency  in  the  large  United 
States  cities,  the  report  shows,  is  to¬ 
wards  independent  district  heating  and 
steam  service,  with  the  possible  use  of 
auxiliary  back-pressure  turbo-genera¬ 
tors,  and  the  trend  of  modern  practice 
appears  to  be  towards  the  use  of 
high  velocity  feeders  from  one  or  more 
strategically  situated  central  plants  to 
tap  into  the  “gridiron”  distribution 
system  at  different  points.  By  such 
an  arrangement  steam  is  supplied  at 
high  pressure  from  the  station,  and 
a  considerable  pressure  drop  allowed 
through  the  feeders.  In  Detroit,  steam 
velocities  up  to  75,000  ft.  a  minute  have 
been  measured  in  the  feeders.  This 
results  in  a  reduction  in  transmission 
loss  from  radiation  and  condensation 
and  as  a  rule  in  lower  cost  of  installa¬ 
tion,  although  as  regards  the  latter,  the 
smaller  high-pressure  pipe-line  is  offset 
by  the  better  construction  and  conduit 
required. 

Block  heating,  states  the  report, 
has  many  advantages.  The  operating 
company  needs  no  franchise  or  permits 
to  tear  up  and  repave  streets,  and  the 
initial  cost  and  upkeep  are  small.  On 
the  other  hand,  with  plants  in  the 
sub-basements,  as  a  rule  in  restricted 
space,  the  efficiency  of  steam  genera¬ 
tion  will  not  be  so  high  as  in  a  lai^ 
central  station,  and  the  cost  of  coal 
and  ash  handling,  and  operating  will 
be  considerably  higher. 
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COMPARISON  OF  STEAM  AND  HOT  WATER 

The  main  advantages  and  disadvan¬ 
tages  of  steam  and  hot  water  for 
central  or  district  heating  are  summar¬ 
ized  as  follows: 

Steam — Accurately  and  easily  me¬ 
tered. 

Flexibility  for  various  uses  apart 
from  heating. 

Increased  capacity  of  mains  possible 
by  high  steam  pressures. 

Lower  installation  cost  than  for  hot 
water. 

Hot  ivater — Must  charge  on  flat  rate 
basis  as  not  easy  to  meter  heat  con¬ 
sumption. 

Improved  efficiency  with  less  trans¬ 
mission  loss. 


Limited  for  supply  of  high  buildings 
by  pressure  on  system. 

The  author  also  goes  into  detail  on 
factors  governing  the  commercial 
success  of  district  heating;  distribution 
systems;  meter  and  service  connections. 
He  describes  intimately  many  of  the 
big  plants  in  the  United  States,  such 
as  those  of  the  New  York  Steam  Cor¬ 
poration,  Detroit  Edison  Company,  and 
others;  also  plants  now  operating  in 
Canada,  such  as  those  of  the  Winnipeg 
Service  Company,  Dominion  Govern¬ 
ment  and  other. 

The  report  concludes  with  an  ex¬ 
haustive  bibliography  on  district  heat¬ 
ing  from  1914  to  1923,  no  less  than  48 
of  these  titles  being  those  of  special 
articles  and  reports  published  in  The 
Heating  and  Ventilating  Magazine. 


Takes  Issue  with  Statements  on  Warm  Air 
Furnace  Operation 


“The  furnace  manufacturers  posi¬ 
tively  condemn  such  a  scheme,  and  it 
will  only  be  found  in  the  cheapest  class 
of  installations  where  there  was  no  sup¬ 
ervision.  The  writer  of  the  article 
seems  to  be  entirely  unaware  of  the 
proper  method  of  accomplishing  recir¬ 
culation  of  air  in  a  furnace  heating 
system  by  taking  the  air  from  the  first 
floor  through  a  simple  system  of  recir¬ 
culating  ducts  and  registers.  All  mod¬ 
ern  systems  are  installed  in  this  way, 
securing  the  equivalent  saving  in  fuel 
in  a  sanitary  and  positive  manner. 

“  ‘Most  warm-air  furnaces  have  a 
sluggish  warm-air  draft,  depending  on 
the  wind,  on  some  days  or  to  some 
rooms  of  the  house.’ 

“This  paragraph  gives  the  impres¬ 
sion  that  a  fan  of  some  sort  is  essential 
to  a  satisfactory  warm-air  furnace 
heating  system.  Any  experienced  fur¬ 
nace  man  can  design  and  install  a 
gravity  circulating  warm-air  furnace 
system  for  a  home  which  will  operate 
successfully  without  a  fan.  If  a  fan 


Criticisms  of  the  warm-air  furnace 
method  of  house-heating  must  run  the 
gauntlet  of  expert  criticism,  these  days, 
if  they  are  to  “get  by.”  The  warm-air 
furnace  manufacturers,  in  the  light  of 
their  research  work  at  the  University 
of  Illinois  and  with  their  Heating  Re¬ 
search  Residence  at  Urbana  ready  for 
business,  are  evidently  out  to  see  that 
full  justice  is  done  to  the  much-abused 
heating  furnace. 

An  article,  for  instance,  in  The 
Heating  and  Ventilating  Magazine 
for  November,  1924,  by  Samuel  S. 
Wyer,  associate  in  mineral  technology 
at  the  U.  S.  Smithsonian  Institution, 
in  a  series  on  “How  to  Heat  Your 
Home,”  contained  reflections  on  the 
warm-air  furnace  method  of  heating 
which  have  brought  forth  a  sharp  re¬ 
buttal  from  Professor  A.  C.  Willard, 
professor  of  heating  and  ventilation  at 
the  University  of  Illinois  and  in  charge 
of  the  furnace  heating  research  work 
there. 

Commenting  in  detail  on  the  article 
in  question.  Professor  Willard  states: 

“Both  Professors  Kratz  and  Day,  as 
well  as  myself,  have  gone  over  the  ar¬ 
ticle  by  Samuel  S.  Wyer  on  “How  to 
Heat  Your  Home”  as  printed  on  page 
80  in  the  November  issue  of  The 
Heating  and  Ventilating  Magazine. 
The  article  contains  certain  recommen¬ 
dations  and  statements  which  are  de¬ 
cidedly  contrary  to  what  is  considered 
“  as  good  practice  today  in  the  heating 
of  homes  by  warm-air  furnaces.  More¬ 
over,  the  reader  is  left  with  the  impres¬ 
sion  that  the  warm-air  furnace,  (1) 
IS  inherently  defective  in  maintaining 
a  proper  percentage  of  relative  humid¬ 
ity  in  the  home,  (2)  should  take  its 
air  supply  from  the  basement,  and  (3) 
must  be  equipped  with  a  fan  to  operate 
properly  and  provide  satisfactory  cir¬ 
culation.  We  take  exception  to  these 
statements  as  being  positively  mislead¬ 
ing,  and  therefore  detrimental  to  the 
warm-air  furnace  system  of  heating. 

“Our  detailed  comments  on  these 
three  items  follow: 

‘In  most  houses,  especially  when 


warm-air  furnaces  are  used,  the  room 
air  is  too  dry  for  health  and  comfort.’ 

“The  w’arm-air  furnace  system  is  the 
only  home  heating  system  which  pro¬ 
vides  a  positive  means  for  humidifying 
the  entire  house  directly  and  easily 
from  the  heater  in  the  basement.  Not 
only  do  steam  and  hot-water  plants  fail 
to  make  any  provision  for  humidifying 
the  home,  but  it  is  very  difficult  to  find 
humidifying  devices  which  may  be 
adapted  to  such  plants.  With  a  hot- 
water  system,  it  is  practically  impos¬ 
sible  to  humidify  a  home  except  at 
considerable  extra  expense.  The  state¬ 
ment  in  the  article  gives  exactly  the 
opposite  impression. 

“  ‘With  proper  humidity  of  air,  not 
less  than  30%  lower  temperatures  may 
be  comfortably  maintained  and  less  fuel 
used.’ 

“If  this  statement  is  intended  seri¬ 
ously,  the  occupants  of  such  a  home 
would  have  to  wear  overcoats,  as  a 
simple  calculation  will  show.  Assum¬ 
ing  the  home  is  without  proper  humid¬ 
ity,  and  hence  requires  an  air  tempera¬ 
ture  of  75°  F.  Then,  according  to  the 
article,  with  proper  humidity  not  less 
than  30%  lower  temperatures  may  be 
maintained,  or  75°  X  0.70  =  52.5°  F. 
is  recommended.  Civilized  people  can’t 
live  in  a  place  kept  at  52.5°  F.  regard¬ 
less  of  the  humidity  in  such  a  place. 
The  statement  is  absurd. 

“  ‘Most  warm-air  furnaces  take  their 
cold  air  only  from  the  outside.  This  is 
wrong.  When  the  basement  is  clean, 
by  merely  taking  the  air  out  of  the 
basement  *  ♦  *  » 

“It  is  contrary  to  all  laws  of  sanita¬ 
tion,  cleanliness  and  good  furnace  prac¬ 
tice  to  take  air  from  any  basement. 
Dirt,  soot  and  ashes,  resulting  from 
the  handling  of  coal  and  ashes,  will 
soon  pollute  the  whole  house,  to  say 
nothing  of  basement  odors.  Moreover, 
basement  doors  must  be  left  open  to  se¬ 
cure  anything  like  an  adequate  circu¬ 
lation. 

“  ‘Warm-air  furnaces  have  been  in¬ 
stalled  on  this  plan  for  many 
years  *  *  *  » 


is  used,  it  must  be  of  ample  size,  and  it 
will  not  be  effective  unless  the  system 
was  well  designed  in  the  first  place. 
In  a  poorly  designed  system^  the  fan 
may  prove  of  little  value  in  correcting 
the  defects,  unless  it  is  a  very  powerful 
fan.  The  fan  merely  accelerates  the 
flow  to  the  better  circulating  part  of 
the  system,  and  often  adds  but  little  to 
the  poorer  circulating  portion  of  the 
system.” 


Your  Income  Tax 

The  exemptions  under  the  revenue 
act  of  1924  are  $1,000  for  single  per¬ 
sons  and  $2,500  for  married  persons 
living  together,  and  heads  of  families. 
In  addition  a  $400  credit  is  allowed  for 
each  person  dependent  upon  and  re¬ 
ceiving  his  chief  support  from  the 
taxpayer,  if  such  person  is  under  18 
years  of  age  or  incapable  of  self-sup¬ 
port  because  mentally  or  physically  de¬ 
fective. 

The  normal  tax  rate  under  the  rev¬ 
enue  act  of  1924  is  2%  on  the  first 
$4,000  of  net  income  in  excess  of  the 
personal  exemptions,  credit  for  de¬ 
pendents,  etc.,  4%  on  the  next  $4,000, 
and  6%  on  the  balance.  Under  the 
preceding  act  the  normal  tax  rate  was 
4%  on  the  first  $4,000  of  net  income 
above  the  exemptions  and  credits,  and 
8%  on  the  remaining  net  income. 

The  revenue  act  of  1924  contains  a 
special  provision  for  reduced  taxes 
which  did  not  appear  in  previous  laws.. 
All  net  income  up  to  $5,000  is  consid¬ 
ered  “earned  income.”  On  this  amount 
the  taxpayer  is  entitled  to  a  credit  of 
25%  of  the  amount  of  the  tax. 

For  example,  a  taxpayer,  single  and 
without  dependents,  may  have  re¬ 
ceived  in  1924  a  salary  of  $2,000  and 
from  a  real  estate  transaction  a  profit 
of  $3,000.  His  total  net  income  was 
$5,000.  Without  the  benefit  of  the 
25%  reduction  his  tax  would  be  $80. 
His  actual  tax  is  $60.  From  his  net 
income  of  $5,000  he  is  allowed  a  per¬ 
sonal  exemption  of  $1,000;  the  tax  of 
2%  on  the  first  $4,000  is  $80,  one-fourth- 
of  which,  or  $20,  may  be  deducted. 
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The  Weather  For  December,  1924 


New  York 

Boston 

Pittsburgh 

Chicago 

Highest  temperature,  deg.  F . 

61 

64 

64 

56 

Date  of  highest  temperature . 

8 

9 

17 

8 

Lowest  temperature,  deg.  F . 

11 

-1 

0 

-13 

Date  ■  of  lowest  temperature . . . 

26 

21 

28 

28 

Greatest  daily  range,  deg.  F . 

Date  of  greatest  daily  range . 

25 

28 

31 

33 

20 

27 

19 

8  i 

Least  daily  r^nge,  deg.  F . 

5 

7 

4 

4 

Date  of  least  daily  range . 

18 

3 

21 

4 

Mean  temp,  for  month,  dep.  F . 

34 

31.1 

31.4 

23.4 

Normal  mean  temp,  for  month,  deg.  F . 

35 

32.5 

34.2 

30 

Total  precipitation,  in . 

2.38 

1.48 

1.95 

1.9 

Total  snowfall,  in . 

0.9 

0.2 

3.4 

3.3 

Normal  precipitation,  this  month,  in . 

3.45 

3.41 

2.73 

2.07 

Total  wind  movement  for  month,  miles .... 

14694 

8480 

9554 

9511 

Average  wind  velocity,  miles  per  hour . 

19.8 

11.4 

12.8 

12.8 

Prevailing  direction  of  wind . 

N.  W. 

W. 

S.  W. 

W. 

Number  of  clear  days . 

5 

7 

3 

8 

Number  of  partly  cloudy  days . 

10 

11 

2 

11 

Number  of  cloudy  days . 

16 

13 

26 

12 

Number  of  days  with  precipitation . 

7 

5 

13 

12 

Number  of  days  with  snow . 

3 

1 

5 

5 

Snow  on  ground  at  end  of  month,  in . 

None 

None 

1 

0.8 

69 

6 

-8 

28 

32 

16 

6 

30 

30 

34.8 

4.63 

2.1 

2.23 

9733 

13.1 

S. 

10 

5 

16 

7 

3 

0.8 
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Record  of  the  Weather  in  New  York  for  December,  1924 
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Day  o-f  Mon  +  h  Coldest  Day-!* 

Record  of  the  Weather  in  Boston  for  December,  1924 
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Record  of  the  Weather  in  Chicago  for  December,  1924 
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Day  o-F  Mon  +  h  Coldest 

Record  of  the  Weather  in  St.  Louis  for  December,  1924 

„  Plotted  from  records  especially  compiled  for  The  Heating  andVentilating  Magazine,  by  the  United  States  Weather  Bureau. 

«eavy  hnes  indicate  temperature  in  degrees  F,  Light  Lines  indicate  wind  in  miles  per  hour. 


^^ken  lines  indicate  humidity  in  percentage  from  readings  at  8  A.  M 
t-Iear,  PC — partly  cloudy,  C — Cloudy,  K — rain,  Sn — snow. 


12  M.,  and  8  P.  M. 


Arrows  fly  with  prevailing  directions  of  wind. 
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Correspondence 


Flashing  of  Condensation  in 
Return  Pipes 

Editor  Heating  and  Ventilating 
Magazine  : 

Referring  to  the  query  of  G.  D.  C. 
on  page  63  of  the  December  number 
of  The  Heating  and  Ventilating 
Magazine  regarding  “Flashing  of  Con¬ 
densation  in  Return  Pipes”  of  vacuum 
heating  systems  I  think  it  is  necessary 
only  to  call  his  attention  to  the  fact  that 
the  1  lb.  of  water,  which  he  laboriously 
collects  to  be  re-evaporated  into  steam, 
occupies  roughly  about  2,500  times  the 
space  it  occupied  before  it  was  re¬ 
evaporated,  or  flashed  back  into  steam. 

When  he  considers  that  it  requires 
as  much  displacement  in  a  vacuum 
pump  to  handle  a  cubic  foot  of  steam 
as  to  handle  a  cubic  foot  of  water,  the 
effect  on  the  vacuum  pump  is  readily 
understood. 

Chattanooga,  Tenn.  H.  C.  Russell. 

Editor  Heating  and  Ventilating 
Magazine  : 

In  answer  to  the  letter  by,  “G.  D.  C. 
New  York,”  in  your  December  number, 
it  should  be  remembered  that  while  1  lb. 
of  steam  at  that  pressure,  9.34  lbs. 
absolute,  does  not  amount  to  much  in 
weight  or  heat  content  that  it  will  oc¬ 
cupy  about  38  cu.  ft.  of  space.  While 
this  steam  will  not  be  in  one  mass  yet 
by  being  separated  into  bubbles  along 
the  small  return  lines  and  combining 
with  the  uncondensible  gases  will  have 
a  strong  tendency  to  obstruct  the  pas¬ 
sage  of  the  water  of  condensation. 
These  pipes  being  small,  are  easily 
steam  or  air-bound  and  a  very  small 
fraction  of  a  pound  of  steam  will  do  it. 

I  have  tried  an  experiment  here  of 
taking  a  small  3  to  5-section  radiator 
and  connecting  it  in  the  line  just  be¬ 
yond  the  thermostatic  valve  and  with 
no  valve  between  it  and  the  vacuum 
lines.  These  radiators  are  generally  so 
hot  that  the  hand  cannot  be  held  on  the 
radiator.  This  radiator  seems  to  re¬ 
condense  the  steam,  or  vapor,  from  the 
water  passing  through  the  thermosta¬ 
tic  valve  and  while  cooling  it  also  con¬ 
serves  the  heat  that  would  otherwise 
be  lost  before  the  water  of  condensation 
reaches  the  vacuum  pump. 

Arkansas.  L.  E.  B. 

Whistling  Noise  in  Gas 
Burners 

Editor  Heating  and  Ventilating 
Magazine: 

I  have  read  with  interest  the  Nov¬ 
ember  issue  in  which  you  explained  the 
possible  cause  of  the  whistling  noise 
in  a  gas  water  boiler  immediately  after 
the  burners  are  turned  off.  It  has 
occurred  to  me  that  possibly  this  noise 
is  caused  by  particles  of  condensation 
dripping  down  from  the  boiler  sections 
on  the  hot  burners.  Very  frequently 


condensation  is  formed  on  sections  of 
water  boilers  but  the  particles  that 
drip  into  the  flame  are  immediately  re¬ 
evaporated,  the  noise  of  the  burner 
preventing  this  action  being  noticed. 
However,  immediately  after  the  burner 
cuts  off,  the  dripping  of  •  condensation 
on  the  hot  iron  of  the  burner  continues 
for  two  or  three  minutes  and  a  distinct 
sizzling  noise  is  noticed. 

This  might  not  be  the  cause  of  the 
noise  noticed  by  your  correspondent, 
but  it  is  a  noise  that  generally  will 
exist  where  water  at  low  temperatures 
is  being  circulated  through  gas  boilers. 

Baltimore,  Md.  Eugene  D.  Milener. 

Assistant  Superintendent  of  Fuel 
Sales,  Consolidated  Gas,  Electric  Light 
and  Power  Company  of  Baltimore. 

Heat  Transmission  from  Pipe 
Coils  lor  Varied  Sizes  of  Pipe 
and  Heating  Systems 

Editor  Heating  and  Ventilating  Mag¬ 
azine  : 

I  would  appreciate  it  if  you  would 
kindly  give  me,  through  your  corre¬ 
spondence  columns,  a  formula  to  fig¬ 
ure,  when  using  pipe  coils,  how  many 
lineal  feet  of  pipe,  first  of  1-in.,  second 
of  in.,  third  of  1%  in.,  and  fourth 
of  2  in.,  are  required  for  1  sq.  ft.  of 
radiation : 

1.  In  a  hot  water  system. 

2.  In  a  vacuum-vapor  system. 

3.  In  a  vacuum  system. 

A.  Le  F. 

Montreal,  Que. 

The  actual  outside  diameter  of  the 
pipes  in  question  are  1.32,  1.66,  1.90 
and  2.38  in.,  respectively.  Correspond¬ 
ing  square  feet  of  heating  surfaces  per 
lineal  foot  of  pipe  are  0.346,  0.434, 
0.494  and  0.622.  For  all  practical 
purposes,  figure  1/3  sq.  ft.  of  outside 
surface  per  lineal  foot  of  1-in.  pipe, 
%  sq.  ft.  for  1%-in.  pipe  and  %  sq.  ft. 
for  2-in.  pipe.  Tables  are  published 
giving  the  required  data  (see  Standard 
Heating  and  Ventilating  Data  Sheets 
published  by  The  Heating  and  Vent¬ 
ilating  Magazine  for  December,  1924), 
but  if  these  or  above  data  are  at  any 
time  not  at  hand,  multiply  the  outside 
diameter  of  pipe  by  3.1416  (or  3  is  good 
enough)  and  the  product  by  12,  then 
divide  by  144  to  obtain  the  square  feet 
of  heating  surface  per  lineal  foot  of 
the  pipe. 

Gravity  water  heating  systems  with 
open  expansion  'tanks  are  usually  fig¬ 
ured  for  a  maximum  temperature  of 
180^  at  the  boiler,  with  a  drop  of  20° 
through  the  system,  thus  having  160° 
in  the  return  at  the  boiler,  or  an  aver¬ 
age  temperature  at  the  radiators  of 
170°.  For  such  conditions  the  differ¬ 
ence  in  temperature  between  the  heat¬ 
ing  medium  in  the  radiator  and  the 
air  surrounding  the  radiator  is  100°, 
but  pressure  water  systems,  using  or¬ 


dinary  safety  valves  or  mercury  seals 
as  well  as  forced  circulation  systems 
with  circulation  pumps  are  often  fig. 
ured  as  high  as  220°  to  230°,  thus 
frequently  maintaining  an  average  for 
the  radiators  of  210°  in  zero  weather 
or  a  temperature  difference  of  140°,  ’ 

Steam  heating  systems  are  usually 
designed  for  the  same  temperature 
difference — steam  at  210°  and  room  at 
70°,  consequently  no  difference  in 
transmission  heed  be  used  whether  the 
heating  system  is  vapor,  vacuum-vapor 
or  forced  hot  water,  unless  the  tem¬ 
perature  of  the  heating  medium  ig 
other  than  210°. 

It  all  depends  upon  what  steam  or 
water  temperature  conditions  the  de¬ 
signer  selects  for  the  operation  of  the 
system  for  the  extreme  low  outside 
temperature,  usually  zero  in  this  local¬ 
ity.  If  he  uses  a  low  pressure  steam, 
vacuum,  vacuum- vapor,  or  vapor  syg. 
tern  that  can  operate  above  atmospheric 
pressure,  (sometimes  as  high  as  15  lbs. 
gauge  pressure),  it  is  then  possible  to 
design  the  system  for  the  higher  pres¬ 
sures  when  the  extreme  low  outside 
temperature  is  reached,  and  for  such 
conditions  the  radiation,  being  at 
higher  temperatures,  will  of  course  give 
off  more  heat;  but  if  a  vapor  system 
is  used,  having  an  open  end  to  the  at¬ 
mosphere,  then  the  system  cannot  be 
operated  above  atmospheric  pressure 
and  the  circulating  medium  cannot  be 
raised  above  210°.  It  is  often  said, 
however,  that  the  completeness  of  air 
and  water  removal  effected  by  vapor 
and  vacuum  systems  increases  the  heat 
transmission  slightly. 

Transmission  from  pipe  coils  in 
steam  heating  systems  is  usually  taken 
as  300  B.T.U.  regardless  of  their  size, 
that  is,  2  B.T.U.  are  transmitted  hourly 
per  square  foot  of  radiating  surface 
per  degree  of  temperature  difference. 
Many  engineers  design  their  heating 
systems  for  a  steam  temperature  of 
220°  and  a  room  temperature  of  70°. 
For  such  conditions  the  temperature 
difference  is  150°,  which  multiplied  by 
2  gives  the  transmission  of  300  as 
stated  above,  but  for  the  gravity  water 
heating  systems  with  conditions  as  as¬ 
sumed  in  the  case  previously  given  the 
transmission  would  only  be  200  B.T.U. 

Table  1,  selected  from  “Heating  Sys¬ 
tems”  by  Raynes,  an  English  author, 
gives  the  B.T.U.  emitted  per  foot  of 
run  of  various  sizes  of  pipe  per  hour. 
Table  2  is  the  same  thing  presented  in 
another  way,  as  may  be  desired,  that 
is,  the  B.T.U.  transmitted  are  given 
per  square  foot  of  surface  of  pipe  in¬ 
stead  of  per  lineal  foot  of  pipe. 

Table  1 — Heat  Transmission  from 
Pipe  Coils  per  Lineal  Foot  of 
Pipe 

Mean  temperature  difference  between 


heating  medium  and  that  of  space 

warmed.  Deg. 

F 

Pipe 

Size 

In  diam. 

100 

110 

140 

150 

1 

75 

84 

114 

124 

IV* 

88 

100 

132 

146 

IVt 

98 

112 

150 

164 

2 

116 

131 

178 

195 
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Table  2— Heat  Transmission  from 
Pipe  Coils  per  Square  Foot  of 
Pipe  Surface 

Mean  temperature  difference  between 
heating  medium  and  that  of  space 
warmed.  Deg.  F 


Pipe  Size 

In  diam. 

100 

110 

140 

150 

1 

217 

243 

329 

358 

114 

203 

230 

304 

336 

1% 

198 

227 

304 

332 

2 

186 

211 

286 

.  313 

Other  authorities  differ  in  the  heat 
transmission  given  for  pipe  coils, 
mainly  because  the  heat  transmitted 
varies  not  only  with  the  size  and  num¬ 
ber  of  pipes  in  the  coil,  but  also  accord¬ 
ing  to  the  length  and  position  of  the 
coils,  whether  laid  in  a  horizontal  or 
vertical  plane.  Laid  horizontally  at 
the  ceiling  they  are  not  so  effective  un¬ 
less  the  building  houses  plenty  of  belts, 
shafting  and  machinery  in  motion  pro¬ 
ducing  air  currents  around  the  coils. 
Allen  and  Walker  in  “Heating  and  Ven¬ 
tilation”  state  that  the  B.T.U.  per  de¬ 
gree  of  temperature  difference  is  2.48, 
2.30,  and  2.12  for  pipe  coils,  4,  6,  and 
9  pipes  high,  respectively. 

It  may  be  also  be  pointed  out  that 
wall  radiators  transmit  as  much  heat 
as  pipe  coils  and  for  most  heating  in¬ 
stallations  are  in  many  ways  more  de¬ 
sirable  than  pipe  coils. 

New  York.  T.  W.  Reynolds 

Effect  of  Room  Partitions  in 
Figuring  Radiation 

Editor  Heating  and  Ventilating 
Magazine: 

Answering  your  correspondent  of 
Chicago  who  questions  the  accuracy  of 
estimating  radiation  by  the  cubic  con¬ 
tents  method  where  two  rooms  have  the 
same  exposures  of  wall  and  glass,  I 
would  comment  as  follows: 

He  is  right  in  theory  because  the 
quantity  of  air  infiltration  depends  up¬ 
on  the  perimeter  or  outside  boundary 
of  the  window  openings.  This  being 
the  case  the  cubic  contents  of  the  en¬ 
closed  spaces  would  not  enter  into  the 
problem.  However,  the  air  leakage 
^ing  also  dependent  upon  wind  veloc¬ 
ity  and  other  factors  of  which  little  is 
generally  known,  it  has  long  been 
customary  to  use  the  more  convenient 
method  of  air  change,  using  this  with 
judgment  and  decreasing  the  number 
of  air  changes  as  the  depth  of  the 
room  increases  in  proportion  to  the 
same  exposure  of  wall  and  glass. 

This  has  always  worked  out  in  prac¬ 
tice,  especially  as  the  heat  required 
for  raising  the  temperature  of  the  air 
is  but  a  small  portion  of  the  total  heat 
requirements.  Practically,  it  would 
not  matter  in  the  given  examples 
whether  the  cubic  contents  were  figured 
^or  the  entire  enclosure,  or  just  for 
the  two  offices,  as  the  difference  in  re¬ 
quired  radiation  would  only  be  about 
1  sq.  ft.  It  may  also  be  said  that  there 
probably  would  be  less  leakage  in  the 
case  of  the  two  offices  for  with  office 
doors  closed  there  would  be  less  liabil¬ 
ity  of  air  circulating  from  openings 
around  outside  windows  to  openings 


around  corridor  door.  This  is  borne 
out  by  the  fact  that  were  we  working 
in  the  offices  mentioned  and  the  room 
was  chilly  we  would  soon  close  the 
office  doors  to  reception  room  in  order 
to  be  warmer. 

For  the  benefit  of  those  who  would 
be  more  painstaking  and  who  desire 
something  more  accurate  than  the 
cubic  contents  method,  it  may  further 
be  pointed  out  that  tables  are  published 
giving  the  heat  required  per  lineal  foot 
of  perimeter  for  windows,  as  in  “Steam 
Heating”  by  Warren  Webster  &  Co., 
of  Camden,  N.  J. 

New  York. 

Smaller  Returns  for  Vapor 
Heating  Systems 

Editor  Heating  and  Ventilating 
Magazine: 

These  are  good  days  to  bear  in  mind 
the  well  known,  but  sometimes  forgot¬ 
ten  fact  that  waste  is  always  sinful. 
To  get  the  most  steam  out  of  each 
pound  of  coal  and  then  use  this  steam 
in  the  most  efiicient  manner  should  be 
the  ideal.  So  the  question  arises  as  to 
why  such  large  return  pipe  sizes  seem 
necessary  to  most  designers  of  vapor 
heating  systems. 

On  many  a  job  the  returns  could  very 
well  be  reduced  to  a  slight  extent, 
enough  so  that  about  25%  less  air  would 
have  to  be  handled.  The  writer  knows 
of  two  jobs  exactly  alike,  with  the  ex¬ 
ception  that  one  has  small  returns,  the 
other  large  returns.  With  the  first  the 
maximum  amount  of  vacuum  is  reached 
much  quicker  than  with  the  other  and 
maintained  much  longer,  simply  be¬ 
cause  the  returns  have  less  air  capacity 
and  less  leakage  area.  The  vacuum  is 
8  in.  for  the  first  system  in  mind,  6  in. 
for  the  second. 

With  any  vapor  heating  installation, 
even  of  fair  size,  the  discharge  from  the 
vent,  usually  %  in.,  is  hardly  noticeable. 
Likewise,  if  the  main  return  is  discon¬ 
nected  at  the  boiler,  only  a  dribble  of 
water  will  be  found,  a  flow  somewhat 
like  the  size  of  a  lead  pencil.  Someone 
once  installed  a  heating  system  using 
theoretical  pipe  sizes  of  only  V*  in.  and 
the  job  worked  satisfactorily  and  the 
writer  has  seen  %  in.  returns  which 
also  proved  satisfactory.  If,  however, 
we  do  not  use  small  pipe  sizes,  because 
of  corrosion,  we  can  at  least  use  brass 
pipes  for  the  smaller  sizes.  The  labor 
on  brass  and  iron  pipes  is  about  the 
same,  if  not  the  same,  so  that  there 
should  be  very  little  difference  in  cost 
in  place. 

In  starting  up  a  vapor  heating  sys¬ 
tem  the  air  is  expelled  from  the  radia¬ 
tors  through  the  return  until  the  steam 
reaches  and  closes  the  thermostatic 
valves.  The  air  then  remaining  in  the 
returns  is  not  expelled  through  the  vent 
valve,  but  is  pulled  backwards  into  the 
radiators  whenever  the  radiators  are 
under  higher  vacuum,  due  to  conden¬ 
sation  of  steam  faster  than  supplied. 
So  if  the  returns  are  made  smaller 
there  will  be  less  air  drawn  back  into 
the  radiators  and  the  vaccum  in  the 
radiators  will  be  that  much  the  greater. 

T.  W.  Reynolds. 

New  York  City. 


Long  Range  Weather  Prophecy 

Prophecies  of  summerless  years  and 
other  seasonal  catastrophies  need  have 
no  disturbing  effect  upon  business  the 
Chamber  of  Commerce  of  the  United 
States  has  concluded  after  consulting 
the  Weather  Bureau  officials  of  the 
Federal  Government.  This  assurance 
is  given  in  response  to  an  inquiry  from 
one  of  its  members. 

In  the  first  place  it  is  contended  that 
long  range  forecasting  is  not  possible. 

A  week  at  the  outside  is  the  limit  fixed 
by  scientists.  It  is  conceded  that 
changes  in  ocean  temperatures  might 
have  some  effect  but  not  enough  is 
known  about  ocean  temperatures  to  af¬ 
ford  any  basis  for  prophecy.  The  sum¬ 
merless  year,  therefore,  is  in  the  lap  of 
the  gods  and  its  approach  cannot  be 
foreseen  until  it  is  well  upon  us. 

Shifts  in  Officers  of  Richmond 
Radiator  Company 

Following  closely  upon  an  announce¬ 
ment  that  P.  H.  Seward,  long  active 
vice-president  had  been  made  president 
of  the  Richmond  Radiator  Company, 
as  well  as  general  manager,  the  com¬ 
pany  has  issued  a  further  statement 
to  the  effect  that  new  interests  have 
acquired  control  of  the  Richmond  Radi¬ 
ator  Company  and  have  recalled  Col¬ 
onel  Lloyd  G.  McCrum  as  president  and 
general  manager. 

Colonel  McCrum  had  previously  re¬ 
signed  over  a  difference  of  opinion  re¬ 
garding  policy.  As  a  result  of  this 
action  a  committee  was  formed  repre¬ 
senting  George  H.  Burr  &  Company, 
W.  A.  Harriman  &  Company,  Inc.,  and 
Moors  &  Cabot  of  Boston.  The  sup¬ 
port  of  this  committee,  which  obtained 
proxies  for  more  than  two-thirds  of  the 
stock,  resulted  in  Colonel  McCrum’s 
election  as  head  of  the  company. 

The  committee  also  elected  four  new 
directors  to  represent  its  interests. 
They  are  Noble  Crandall,  of  George  H. 
Burr  &  Company;  Hamilton  Pell,  of 
W.  A.  Harriman  &  Company;  James 
F.  Curtis,  attorney-at-law;  and  Floyd 
W.  Parsons,  engineer;  succeeding  F. 
O.  Allen,  P.  S.  Kaufman,  Frederick  H. 
Kennedy  and  John  J.  Duffy. 

P.  H.  Seward,  president  and  general 
manager  since  January  14,  resigned 
both  offices.  He  was  elected  to  his 
former  position  of  vice-president,  but 
declined  it.  He  will  continue  as  a  di¬ 
rector.  A.  H.  Schroth  and  W.  G. 
Langford  were  elected  vice-presidents 
in  charge  of  sales  and  purchases,  re¬ 
spectively. 

At  the  annual  meeting  later  this 
month  the  new  management  will  dis¬ 
cuss  plans  for  liquidating  approxi¬ 
mately  75%  of  accumulated  dividends 
due  on  the  preferred  stock. 

Heating  Contractors  to  Hold 
Annual  Convention  in  Detroit 

Detroit,  Mich.,  has  been  chosen  for 
the  forthcoming  thirty-sixth  annual 
convention  of  the  Heating  and  Piping 
Contractors’  National  Association. 
The  dates  are  June  1  to  4,  1925.  Head¬ 
quarters  will  be  at  the  new  Brook- 
Cadillac  Hotel. 
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Legal  Decisions 


No  Lien  for  Furnishing  Tempo¬ 
rary  Heat  to  Building  under 
Construction  Under 
Illinois  Statute 

The  Illinois  Supreme  Court  holds, 
Hoier  v.  Kaplan,  145  N.  E.  243,  that  a 
heating  contractor  was  not  entitled 
under  section  7  of  the  Illinois  Mechan¬ 
ic’s  Lien  Act,  as  amended  in  1913,  to  a 
lien  for  furnishing  temporary  heat 
which  was  necessary  in  the  construc¬ 
tion  of  a  building  during  winter  for  the 
protection  of  the  plaster  and  cement 
work  and  for  the  comfort  of  the  work¬ 
men,  The  section  gives  a  lien  for 
material  if  “it  is  shown  that  such 
material  was  delivered  either  to  said 
owner  or  his  agent  for  such  building 
or  improvement,  or  at  the  place  where 
said  building,  or  improvement  was 
being  constructed,  for  the  purpose  of 
being  used  in  construction  or  for  the 
purpose  of  being  employed  in  the  proc¬ 
ess  of  construction  as  a  means  for  as¬ 
sisting  in  the  erection  of  the  building 
or  improvement  in  what  is  commonly 
termed  forms  or  formwork  where  con¬ 
crete,  cement  or  like  material  is  used, 
in  whole  or  in  part.”  The  court  holds 
that  the  phrases  “used  in  said  building 
or  improvement,”  and  “used  in  con¬ 
struction”  denote  use  as  a  part  of  the 
construction,  so  that  the  material  be¬ 
comes  a  part  of  the  completed  struc¬ 
ture. 

“There  are,”  the  court  says,  “differ¬ 
ent  degrees  in  which  labor  and  material 
contribute  to  a  completed  structure,  and 
a  service  which  is  indirect  may  be  as 
essential  to  construction  as  that  which 
is  direct.  Labor  is  necessary  to  fur¬ 
nish  heat  to  preserve  the  interior  con¬ 
struction  of  a  building  and  to  promote 
the  comfort  of  workmen  during  the 
winter  months.  But  necessity  is  not 
the  test  under  our  statute,  whether  a 
lien  will  attach.  The  question  is 
whether  the  labor  performed  in  fur¬ 
nishing  such  heat  is  labor  performed 
in  constructing  the  building,  or  whether 
it  is  labor  performed  in  one  of  the  proc¬ 
esses  of  construction,  as  a  means  to 
assist  in  the  erection  of  the  building. 
It  may  be  conceded  that  the  heat  gave 
the  walls  and  floors  the  proper  con¬ 
sistency,  just  as  a  tangible  ingredient, 
if  one  had  been  invented  for  that  pur¬ 
pose,  would  have  done.  Such  an  in¬ 
gredient,  when  lodged  in  the  com¬ 
pleted  structure,  would  be  lienable,  but 
it  would  be  so  only  because  it  is  within 
the  terms  of  the  statute,  A  lien  for 
labor  in  furnishing  heat  in  the  con¬ 
struction  of  a  building  during  cold 
weather  may  have  reason  to  support 
it,  but  until  such  a  lien  is  provided  by 
the  act  we  cannot  extend  its  provisions 
to  include  it.  The  labor  here  per¬ 
formed  in  furnishing  heat  was  not 
more  necessary  or  closely  connected 


with  the  actual  construction  of,  nor  did 
it  enter  more  thoroughly  into,  the  com¬ 
pleted  building  as  a  constituent  part 
than  did  the  forms  for  cement  work 
or  the  services  of  an  architect  in  draw¬ 
ing  plans  and  specifications  before  the 
amendment  of  the  act  allowing  these 
items.  Our  statute  makes  a  distinc¬ 
tion  between  material  delivered  for  the 
purpose  of  being  used  in  the  construc¬ 
tion  of  a  building  and  that  used  merely 
as  a  means  in  the  process  of  construc¬ 
tion,  except  where  specifically  provided 
by  the  act,  as  in  the  case  of  the  forms 
and  formwork  above  specified.  If  labor 
employed  to  afford  temporary  heat  to 
insure  the  comfort  of  workmen  will 
authorize  a  lien,  then  it  may  be  argued 
that  food  provided  for  their  sustenance, 
and  even  lodging,  while  they  are  ex¬ 
clusively  employed  upon  a  particular 
building  or  improvement,  will  likewise 
support  a  lien.  No  authority  has  been 
cited  to  the  effect  that  furnishing  heat 
for  the  comfort  of  the  workmen  or  to 
insure  proper  plastering  or  cement 
work  has  been  regarded  as  material 
entering  into  the  building,  or  that 
labor  in  furnishing  such  heat  has  been 
labor  performed  in  the  building  of  the 
structure.  No  language  in  our  statute 
justifies  any  such  extension  of  its  scope 
or  meaning,  nor  can  a  lien  for  any  such 
items  be  implied  from  its  provisions.” 

This  seems  to  be  the  only  case  of  the 
kind  involving  temporary  steam  heat, 
but  the  plaintiff  cited  cases  in  other 
states  where  a  lien  was  allowed  for 
coal  furnished  in  heating  and  drying  a 
building,  Crowell  Lumber  &  Grain  Co. 
V.  Ryan,  (Neb.)  193  N-  W.  609,  for 
gunpowder  used  in  preparing  ground 
for  the  building  of  an  aqueduct.  Lamp- 
son  Co.  V.  Commonwealth,  202  Mass. 
326,  88  N.  E.  911,  and  other  analogous 
cases.  The  Illinois  court  said,  how¬ 
ever,  that  these  authorities,  while  very 
instructive,  were  not  necessarily  per¬ 
suasive,  since  the  provisions  of  mechan¬ 
ics’  lien  statutes  of  other  states  vary 
from  that  of  Illinois;  hence  the  deci¬ 
sions  under  them  afforded  little  assist¬ 
ance  in  determining  the  question  here 
involved,  “Usually,”  the  opinion 
adds,  “the  courts  in  those  states  have 
not  applied,  as  is  true  here,  the  rule  of 
strict  construction  in  the  interpretation 
of  those  statutes.”  The  Illinois  Su¬ 
preme  Court  has  uniformly  held  that 
the  state  statute  relative  to  mechanics’ 
liens  is  in  derogation  of  the  common 
law  and  that  it  must  be  strictly  con¬ 
strued.  “The  lien  should  be  enforced 
when  the  party  brings  himself  within 
the  provisions  of  the  statute,  but  it 
should  not  be  extended  to  cases  not 
provided  for  by  the  language  of  the  act, 
even  though  they  may  fall  within  its 
reason.” 

As  to  the  question  of  the  strict  con¬ 
struction  of  the  mechanics’  lien  laws, 
the  courts  of  the  various  states,  as  in¬ 
dicated  by  the  Illinois  court,  cannot  be 
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said  to  be  in  complete  accord,  some 
jurisdictions  favoring  a  liberal  rather 
than  a  strict  construction. 

InterestJ  in  Contracts  by  Mem¬ 
bers  of  Council  Awarding 
Them 

In  a  suit  to  compel  the  execution  by 
the  authorities  of  a  city  of  a  contract 
awarded  to  the  plaintiff  company  by 
the  governing  board  of  the  city  for 
the  performance  of  the  plumbing,  heat¬ 
ing  and  ventilating  work  on  a  public 
building,  for  which  the  plaintiff  had 
been  the  lowest  bidder,  it  appeared 
that  the  plaintiff’s  sheet  metal  fore¬ 
man  was  at  the  time  of  making  the 
award  a  member  of  the  city  council  and 
of  the  building  committee  thereof,  but 
that  he  was  not  present  at  the  meeting 
of  the  council  at  which  the  award  of 
the  contract  was  made.  The  California 
District  Court  of  Appeal,  Third  Dis¬ 
trict,  holds,  Stockton  Plumbing  &  Sup¬ 
ply  Co.  V.  Wheeler,  229  Pac.  1020,  that 
the  plaintiff’s  foreman  was  interested 
in  the  contract  and  that  the  contract 
would  be  invalid  within  the  meaning 
of  Stockton  City  Charter,  art.  6,  §2, 
and  art.  7,  §2,  providing  that  members 
of  the  city  council  shall  not  become 
financially  interested  in  contracts 
awarded  by  the  city,  although  the 
foreman  did  not  receive  direct  pecuni¬ 
ary  gain,  and  although  the  contract 
wopld  have  been  more  advantageous 
to  the  city  than  those  proposed  by  the 
other  bidders. 

“It  is  conceded  by  counsel  for  the 
respondents,”  the  court  said,  “that  the 
contract  itself  is  perfectly  fair  in  all 
respects  to  the  city  and  that  neither 
Councilman  Charlesworth  nor  his  em¬ 
ployer  ever  received  or  attempted  to 
obtain  any  advantage  by  virtue  of  the 
position  of  Mr.  Charlesworth  as  a  mem¬ 
ber  of  the  city  council.”  It  is  also  con¬ 
ceded  that  Charlesworth  did  not  take 
an  actual  part  in  the  awarding  of  the 
contract.  But  these  propositions  con¬ 
stitute  no  reply  to  the  conclusion  above 
announced,  nor  does  the  fact,  if  it  be 
a  fact,  that  the  contract  proposed  to 
be  awarded  would,  if  accepted,  be  more 
advantageous  to  the  city  than  the 
others  proposed  for  the  same  work.  It 
is  the  principle  which  must  be  observed 
and  applied.  In  other  words,  it  is  not 
the  character  of  the  contract  itself,  but 
the  manner  in  which  it  is  created,  that 
renders  it  violative  of  sound  public 
policy.” 


Labor  Survey  in  Steamfitliiig 
Trade 

The  Fall  Labor  Survey,  which  h*s 
been  compiled  by  the  Heating  and  Kp- 
ing  Contractors’  National  Association, 
contains  data  from  101  cities. 

Very  little  change  was  made  in 
wages  during  the  six  months  covered  by 
the  survey.  Wages  were  increased  in 
seven  cities  and  decreased  in  but  two 
cities. 

The  median  of  wages  for  journey- 
mansteamfitters  is  $1.12%  per  Wr.  In 
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Professor  Moore  Taking  Hydrome- 
ter  Reading  at  His  Home 


^  Cleaning,  Cooling,  Purifying  and  Humidifying  Apparatus  on  Roof 
of  Moore  R^idence,  Pasadena,  Calif. 


Ceiling  Air  Register  in  Moore  Resi 
dence 


five  cities  the  wage  is  less  than  $1.00 
per  hour  ranging  from  75  cents  to  90 
cents.  Only  three  cities  are  paying  the 
highest  rate  ($1.50  per  hour). 

The  forty-four  hour  week  is  a  well 
established  practice.  Five  cities  report 
a  longer  week  and  one  city  reports  a 
forty  hour  week. 

The  overtime  situation  shows  some 
improvement,  several  cities  reporting 
decreases  from  double  time  to  time  and 
a  half  and  some  reported  regular 
night  shifts  at  regular  time. 

The  supply  of  men  indicates  that 
the  usual  seasonal  peak  of  employment 
is  with  us.  Scarcity  of  men  was  re¬ 
ported  by  33  cities  while  34  others  re¬ 
ported  all  men  employed, 
engineers,  New  York. 

The  training  situation  remains  un¬ 
changed.  Eleven  cities  report  syste¬ 
matic  training  for  prospective  joumey- 


Residence  of  Professor  Willis  Luther  Moore,  Pasadena,  Calif.,  Showing 

One  of  the  Air  Funnels 


An  Elaborate  Air  Purifier  and 

Humidifier  for  the  Home 

Professor  Willis  Luther  Moore,  who 
was  for  eighteen  years  chief  of  the 
United  States  Weather  Bureau,  has 
designed  an  elaborate  arrangement  for 
cleaning,  cooling,  purifying  and  humid¬ 
ifying  the  air  in  his  home  at  Pasadena, 


Calif.  A  general  idea  of  the  equipment, 
which  is  located  on  the  roof  of  his  home, 
may  be  had  from  the  accompanying 
illustrations. 

The  outstanding  feature  of  Profes¬ 
sor  Moore’s  apparatus  is  found  in  two 
funnels  placed  on  the  roof.  One  is  ar¬ 
ranged  so  that  it  always  faces  the 
wind;  the  other,  which  carries  off  the 
used  air,  is  turned  away  from  the  wind. 
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Just  below  the  intake  funnel  is  the 
water  through  which  the  air  is  forced. 

The  washed  air  is  carried  from  this 
section  to  the  various  rooms  of  the 


home,  each  of  which  is  equipped  with 
two  registers;  one  to  admit  the  con¬ 
ditioned  air,  and  the  other  to  carry 
off  the  used  air. 


{Heating  and  Ventilating  Magazine,  fehruary,  1925) 

How  To  Heat  Your  Home 

(This  is  the  fifth  of  a  series  of  articles  giving  practical  information 
of  fuels  and  furnaces.) 

V.  How  to  Burn  Coke 

By  Samuel  S.  Wyer 

Associate  in  Mineral  Technology,  U.  S.  Smithsonian  Institution. 
{Science  Service) 


WHEN  using  “man-made  anthra¬ 
cite”  or  coke,  follow  the  rules 
below : 

1.  Carry  a  deep  bed  of  fuel;  a  bed 
about  18  in.  thick  gives  best  results. 

2.  Use  very  little  draft  after  the  fire 
is  started  and  keep  it  always  under 
control. 

3.  Do  not  stir  the  fuel.  Clean  the 
fire  in  the  morning,  if  possible. 

4.  Use  sized  coke;  in.  to  2  for  fur¬ 
naces,  boilers,  and  stoves;  Mt  in.  to  4 
in.  for  open  grates. 

5.  Do  not  allow  ashes  to  accumulate 
in  ash  pit. 

Coke  is  the  solid  residue,  carbon  and 
ash,  left  when  bituminous  coal  is  heated 
without  access  to  air.  It  bums  with 
a  smokeless  fiame  and  has  aptly  been 
called  a  “man-made  anthracite”  and 
can  be  used  easily  in  existing  appli¬ 
ances  to  replace  anthracite. 

The  coke  must  not  be  too  hard.  The 
best  size  is  between  %  in.  and  2  in. 
The  screenings  should  be  delivered  with 
the  coke  because  they  are  needed  for 
banking  fires. 

For  starting  a  fire  in  an  ordinary 
furnace  or  boiler  in  a  six  to  ten-room 
residence,  about  10  to  15  lbs.  of  kind¬ 
ling  wood  are  needed.  When  the  wood 
is  well  ignited  it  should  be  covered 
with  a  layer  of  coke  about  6  in.  thick. 
It  will  usually  take  one  hour  to  get  this 
first  layer  of  coke  burning  well.  All 
the  available  draft  should  be  used  to 
start  a  fire;  the  stronger  the  draft  the 
sooner  the  fire  will  start. 

After  the  first  layer  of  coke  is  ignited 
the  furnace  should  be  filled  to  a  depth 
of  14  to  18  in.  A  thick  fuel  bed  helps 
to  check  the  draft  and  gives  a  slow 
uniform  combustion  and  uniform  tem¬ 
perature  in  the  house.  With  a  thick 
fuel  bed  the  fire  will  last  a  long  time 
without  requiring  attention.  If  a  thin 
fuel  bed  is  carried  the  coke  bums  too 
fast  in  giving  a  hot  uneven  fire  that 
bums  out  quickly  and  requires  frequent 
firing.  A  thin  fire  also  tends  to  pro¬ 
duce  more  clinkers. 

To  get  good  results  from  a  coke  fire 
the  draft  must  be  kept  under  control. 
The  amount  of  draft  required  depends 
on  the  weather  conditions  and  the  size 
of  the  coke.  Generally  speaking,  it 
takes  much  less  draft  to  bum  coke  than 
it  does  to  bum  anthracite  or  bituminous 
coal.  If  too  strong  a  draft  is  used 
after  the  fire  is  started,  the  coke  will 


bum  too  fast,  making  the  house  too 
hot  and  requiring  frequent  firing. 

A  coke  fire  requires  less  shaking  of 
the  grate  than  a  coal  fire.  In  ordinary 
weather  one  shaking  a  day,  preferably 
in  the  morning,  is  all  that  will  be  neces¬ 
sary.  Some  people  who  have  burned 
coke  for  many  years  say  that  they  get 
better  results  if  they  have  a  layer  of 
ashes  about  1  in.  to  2  in.  thick  on  the 
grate  all  the  time.  The  ashes  help  to 
check  the  draft  and  keep  the  hot  coke 
from  coming  in  contact  with  the  grate. 

For  banking  the  fire,  the  fines  from 


the  coke  pile  should  be  used.  The  fine*  I 
make  a  denser  fuel,  reduce  the  draft 
through  the  fuel  bed,  and  thus  help  in 
keeping  the  fire.  The  fuel  bed  may  be 
made  still  denser  by  lightly  tapping 
the  coke  on  the  top  with  a  poker  or 
shovel.  The  ash  pit  door  should  be 
closed  as  tightly  as  possible  and  the 
draft  in  the  furnace  reduced  by  open- 
ing  the  check  damper.  If  the  ash  pit 
door  does  not  fit  tightly,  it  may  be  nec¬ 
essary  to  open  the  damper  in  the  firing 
door  in  order  to  keep  the  fire  over  night 
If  a  good  bed  of  hot  coke  about  6  in. 
thick  is  on  the  grate,  the  grate  may  be 
shaken,  clinkers  removed,  the  fire 
leveled,  and  a  heavy  charge  of  coke 
placed  on  the  furnace.  Opening  fte 
damper  in  the  ash  pit  and  closing  the 
check  damper  in  the  smoke  pipe  will  help 
to  start  the  fire  quickly.  After  about 
half  an  hour,  when  the  freshly-fired 
coke  has  been  well  ignited,  the  damper 
in  the  ash  pit  door  can  be  nearly  closed 
and  the  check  damper  partly  opened. 
If  the  fire  is  almost  burned  out  do  not 
shake  the  grate  or  remove  the  clinkers, 
but  level  the  fire  with  a  poker,  slightly 
stirring  it  so  as  to  shake  some  of  the 
ashes  down  and  then  fire  about  a  six 
inch  layer  of  coke. 

{Next  month:  How  to  Bum  Gat.) 


National  Trade  Extension  Bureau 


"Ask  ’Em  to  Buy”  Campaign 

Acting  on  a  suggestion  of  the  sales 
and  advertising  managers  in  the  heat¬ 
ing  and  plumbing  industries,  the  Na¬ 
tional  Trade  Extension  Bureau  an¬ 
nounces  the  inauguration  of  an  “Ask 
’Em  to  Buy”  campaign.  This  cam¬ 
paign  will  be  directed  to  heating  con¬ 
tractors  and  master  plumbers. 

In  analyzing  the  sales  situation,  the 


Among  the  features  of  the  campaip 
are  the  use  of  posters  and  calendars 
for  display  in  association  rooms,  tele¬ 
phone  cards  for  the  mouthpieces  bear¬ 
ing  the  words,  “Ask  ’Em  to  Buy," 
stickers  to  be  placed  on  both  stationery 
and  wherever  they  will  do  the  most 
good.  There  is  also  a  booklet  on  the 
subject  to  be  sold  to  manufacturers  and 
wholesalers  at  cost  for  distribution  to 
their  customers. 


T.E.B.  feels  that  there  has  been  a  lack,  - 

on  the  part  of  the  trade,  to  ask  people  £.  B.  Sales  Campaigns  for 
to  buy.  The  Bureau  also  finds  it  neces-  ,  „  ^  ® 

sary  that  the  sales  ancfadvertising  man- 

agers  of  the  various  concerns  keep  in  In  a  calendar  issued  by  the  National 
touch  constantly  with  this  movement.  Trade  Extension  Bureau  the  sales  cam- 
They  can  best  do  this  by  making  sure  paigns  for  each  month  during  1925 
they  are  listed  with  the  T.  E.  B.  “Ask  are  listed.  These  are:  January, 
’Em  to  Buy”  campaign.  They  will  in  “Better  Relations '  with  the  Public”; 
this  way  get  all  the  helps  and  sugges-  February,  “Better  Sanitation  in  Pub- 
tions  sent  out  which  are  so  necessary  lie  Places”;  March,  “Heat  By  Radia¬ 
te  unify  the  movement  and  thus  get  tors” ;  April,  “A  Bath  in  Every  Home”; 
better  results.  May,  “Hot  Water  For  Every  Need”; 

The  first  announcement  has  already  June,  “A  Bath-A-Day”;  July,  “During 
been  issued  to  5700  salesmen  on  De-  This  Month  Clean  Up  Previous  Sales 
cember  10,  1924.  On  various  dates  in  Drives”;  August,  “Suburban  Water 
December  and  January,  sales  literature  Systems  and  Sewerage  Disposal”;  Sep- 
was  sent  to  both  salesmen  and  manu-  tember,  “Automatic  Heat  Regulation”; 
facturers,  in  a  follow-up  mail  system,  October,  “More  and  Better  Water 
so  that  the  sales  points  would  be  Closets”;  November,  “Star  Planning 
brought  out  more  vividly  by  repetition  for  Xmas  Business”;  December,  “Do- 
and  elaboration.  mestic  Appliances  As  Christmas  Gifts." 

Letters  were  also  sent  to  local  asso-  » - 

ciations  of  heating  contractors  and  Coming  Own-Your-Home 
master  plumbers  and  to  trade  papers  s  ,  , 

in  this  field.  Expositions 

According  to  plans  for  the  campaign.  Plans  are  announced  for  the  Chicago, 
it  will  be  continued  through  February  New  York,  Philadelphia  and  Buflfalo 
into  the  spring.  Owm-Your-Home  Expositions.  The 
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Chicago  show  is  scheduled  for  March 
21  to  28  at  the  Coliseum;  the  New 
York  Seventh  Annual  Own-Your-Home 
Exposition  in  the  Sixty-Ninth  Regi¬ 
ment  Armory  from  April  18  to  25;  the 
Philadelphia  First  Annual  Own-Your- 
Home  Exposition  in  the  Commercial 
Museum,  from  May  9  to  16  and  the 
Buffalo  First  Annual  Own-Your-Home 
Exposition  at  the  Broadway  Auditor¬ 
ium,  May  30  to  June  6. 

These  shows  will  include  comprehen¬ 
sive  displays  of  heating  and  ventilating 
apparatus.  A  feature  of  the  Chicago 
show  will  be  a  house  in  process  of 
construction  arranged  to  show  good* 
construction  methods  and  the  proper 
OSes  of  different  materials  and  equip¬ 
ment. 

The  head  of  the  heating  and  ventilat¬ 
ing  committee  for  the  Chicago  exposi¬ 
tion  is  Homer  R.  Linn,  president  of 
the  Illinois  Chapter.  W.  J.  Olvany, 
president  of  the  New  York  Chapter, 
heads  the  committee  for  the  New  York 
exposition  and  R.  C.  Bolsinger,  Fowler 
&  Wolf  Manufacturing  Co.,  is  chair¬ 
man  of  the  Philadelphia  exposition 
heating  and  ventilating  committee. 
The  Buffalo  committee  will  be  an¬ 
nounced  later. 


1925  To  Equal  1924  as  a 
Building  Year 

Perhaps  the  most  interesting  statis¬ 
tical  development  in  the  building  field 
during  the  past  few  years  has  been 
the  Annual  Building  Survey  and  Fore¬ 
cast  by  The  Architectural  Forum.  For 


Table  2. — Percentage  op  Pubuc  Demand  for  New  Buildings  in  1925  as 

Compared  with  1924 
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compared  with  actual  figures  at  the 
end  of  the  year.  This  forecast  of  build¬ 
ing  activity  is  based  on  a  comprehen¬ 
sive  survey  carried  out  through  in¬ 
dividual  reports  from  a  large  number 
of  architects  and  from  building  con¬ 
tractors,  bankers  and  others  directly  in¬ 
terested  in  the  construction  field.  The 
investigation  is  made  in  nineteen  build¬ 
ing  types  and  covers  each  state.  Per¬ 
centage  comparisons  are  made  with  the 
previous  year  in  each  classification,  so 
that  there  is  provided  not  only  a  defi¬ 
nite  measure  of  activity  in  each  district, 
but  a  relative  measure  of  the  increase 
or  decrease  of  public  interest  in  the 
particular  building  type  in  question. 


by  the  survey  being  $4,992,318,000. 

This  survey  was  conducted  in  ex¬ 
actly  the  same  manner  as  the  previous 
ones.  In  January,  1924,  the  published 
forecast  predicted  an  expenditure  of 
$5,560,367,700  during  that  year.  Fig¬ 
ures  now  available  prove  that  this  pre¬ 
diction  was  correct  within  3%. 

FACTORS  influencing  1925  BUILDING 

The  basic  elements  which  were  used 
to  establish  the  total  volume  of  build¬ 
ing  for  the  year  include  the  following: 

An  established  shortage  of  buildings. 

Public  confidence  in  the  building  situ¬ 
ation. 


Table  1. — Money  Value  of  Prospective  New  Building  Construction  in  the  United  States  for  the 

Year  1925 
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$418,347,000 
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O  The  Abchitectural  Fotu*' 
past  three  years,  since  the  institu- 
this  annual  forecast,  the  Forum 
prediction  as  made  the  first  of  each 
y*»r,  has  been  within  3%  correct  when 


The  accompanying  tabulation  repre¬ 
sents  the  1925  forecast  in  detail  which 
indicates-  another  $5,000,000,000  build¬ 
ing  year,  the  actual  figure  determined 


Stabilized  costs. 

Good  transportation  conditions. 
Ample  mortgage  money. 

Good  labor  conditions. 
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Sound  general  business  conditions. 

COMPARATIVE  ACTIVITY  IN  VARIOUS 
BUILDING  TYPES  DURING  1925 

To  demonstrate  the  use  of  Table  2 
we  may  take  for  instance  the  situation 
of  bank  building  in  the  northeastern 
States  for  1925  as  compared  to  1924. 
In  the  chart,  the  figures  show  that  the 
bank  building  in  the  forecast  for  1924 
in  the  northeastern  States  represented 
6.9%  of  total  prospective  building  for 


that  district.  In  1925  bank  building 
represents  only  1.6%  of  the  total  fore¬ 
cast  for  the  district.  This  comparison 
indicates  that  there  will  be  much  less 
bank  building  in  the  northeastern 
States  during  1925  than  in  1924.  On 
the  other  hand,  the  office  building  situ¬ 
ation  in  this  district  evidences  twice 
as  much  activity  in  1925.  Similarly 
comparisons  may  be  made  for  the 
nineteen  building  types  in  six  geograph¬ 
ical  divisions  of  the  country. 


New  Apparatus  and  Appliances 


Dahlquist  Aquatherm  Copper 
Range  Boiler 

On  the  occasion  of  the  twenty-fifth 
anniversary  of  the  organization  of  the 
Dahlquist  Mfg.  Company,  of  South  Bos¬ 
ton,  Mass.,  which  marks  also  the 
twenty-fifth  anniversary  of  the  busi¬ 
ness  career,  in  this  field,  of  Theodore 
Dahlquist,  the  company  has  placed  on 
the  market  a  new  type  of  boiler  which 


New  Dahlquist  Aquatherm  Copper 
Range  Boiler 

will  be  known  as  the  Dahlquist  Aqua¬ 
therm  copper  range  boiler.  This  unit, 
it  is  stated,  will  reduce  by  one-half  the 
cost  of  installing  a  gas  tank  heater 


and  is  intended  to  provide  hot  water 
instantaneously  either  from  the  usual 
gas  tank  heater,  coal  range,  water 
back,  indirect  heater,  coil  in  boiler  or 
furnace,  or  electric  heater,  as  the  hot 
water  is  conducted  direct  from  the 
heating  source  to  the  point  of  use. 
When  hot  water  is  not  being  drawn  off, 
it  is  discharged  through  ports  into  the 
range  boiler  which  becomes  a  storage 
system  giving  the  arrangement  the 
characteristics  of  a  combined  range 
boiler,  instantaneous  water  heater  and 
storage  system. 

The  Dahlquist  Aquatherm  is  also 
furnished  separately  to  be  installed  in 
any  other  range  boiler  now  in  use, 
whether  the  water  is  to  be  heated  by 
gas,  coal,  wood,  or  electricity. 


A  Dual  Thermostat  for  Day 
and  Night  Operation 

Something  new  in  the  way  of  a  ther¬ 
mostat  for  furnishing  one  temperature 
during  the  day-time  and  another  tem¬ 
perature  at  night,  the  operation  being 
from  a  single  push  button,  has  been 
developed  by  the  Johnson  Service  Co., 
Milwaukee,  Wis.,  and  is  being  marketed 
under  the  name  of  the  Dual  thermostat. 
This  new  device  is  a  combination  of 
the  pneumatic  thermostat  which  was  in¬ 
vented  .by  W.  S.  Johnson,  and  the  two- 
pressure,  or  night-and-day  thermostat, 
invented  by  James  F.  Gallagher.  With 
this  device  installed  in  a  building, 
states  the  company,  the  engineer  in  his 
office  or  the  principal  in  his  office  can 
shut  off  the  heat  in  the  rooms  not  to 
be  used,  or  regulate  them  automatically 
at  a  low  temperature,  thus  saving  fuel 
merely  by  pushing  a  button  at  the  close 
of  the  day’s  session.  In  the  morning, 
by  again  pushing  the  same  button,  all 
of  the  rooms  can  be  restored  to  their 
normal  day-time  operating  condition. 

Also,  in  rooms  used  during  the  day¬ 
time,  but  not  at  night,  the  Dual  ther¬ 
mostat  may  be  arranged  to  shut  off 
the  heat  automatically  at  the  proper 
time.  The  additional  charge,  it  is 
stated,  over  an  ordinary  system  of  tem¬ 
perature  regulation  is  small,  while  the 
savings  possible  may  become  quite 
large. 


Developments  in  Industrial 
Standardization  During  I924 

According  to  an  announcement  of  the 
American  Engineering  Standards  .Com- 
mittee  there  were  notable  developments 
in  1924  in  the  industrial  standardiza¬ 
tion  movement  including  important 
progress  in  the  mechanical  and  mining 
industries.  The  safety  field  aiid  man¬ 
agerial  and  trade  association  activities 
both  here  and  abroad  have  also  shown 
great  progress. 

This  interest  on  the  part  of  manage- 
ment  is  shown  by  the  fact  the  standard¬ 
ization  is  becoming  one  of  the  most 
important  and  appreciated  activities  of 
trade  associations.  For  example,  150 
trade  associations  are  officially  partici¬ 
pating  in  the  work  of  the  A  E  S  C 
through  accredited  representatives. 

In  all,  about  70  standards  have  been 
approved  by  the  American  Engineering 
Standards  Committee,  and  100  others 
are  under  way.  Of  these,  32  have  to 
do  with  civil  engineering,  and  the  build¬ 
ing  trades;  26  with  mechanical  engi¬ 
neering;  15  with  electrical  engineering; 

4  with  automotive  subjects;  11  with 
transport;  1  with  ships  and  their 
machinery;  14  with  ferrous  metals;  15 
with  non-ferrous  metals ;  12  with  chem¬ 
ical  subjects;  2  with  textiles;  16  with 
mining;  5  with  the  wood  industry;  1 
with  the  paper  and  pulp  industry;  and 
11  projects  with  topics  of  a  miscellan¬ 
eous  or  general  character. 

The  most  important  piece  of  work 
completed  by  the  A  E  S  C  in  the 
mechanical  field  during  1924  was  the 
promulgation  of  the  standard  for  screw 
threads,  a  subject  which  touches  prac¬ 
tically  every  industry.  This  was 
worked  out  in  cooperation  with  the 
National  Screw  Thread  Commission. 
Good  progress  has  been  made  in  two 
other  far-reaching  subjects,  gages  and 
systems  of  gaging,  and  pipe  flanges 
and  fittings.  Parts  of  the  work  on 
both  of  these  subjects  are  now  nearly 
ready  and  will  be  issued  soon. 

The  third  year  of  the  work  of  Mr. 
Hoover’s  Division  of  Simplified  Prac¬ 
tice  has  shown  extensive  development 
In  all,  26  simplifications  have  already 
been  carried  through,  10  others  are  in 
the  final  stages,  and  45  additional  sur¬ 
veys  are  now  under  way.  Two  hun¬ 
dred  industrial  groups  are  cooperating 
in  the  various  projects. 

The  U.  S.  Chamber  of  Commerce  and 
the  A  E  S  C  are  cooperating  closely  in 
this  work.  In  general,  the  Divuion 
concentrates  upon  such  eliminations  as 
it  is  possible  to  carry  out  from  a  survey 
of  statistical  production  data  alone. 


Old  Homes  Made  New,  devoted  to 
the  development  and  improvement  of 
homes  from  a  utility  and  improvement 
standpoint,  is  the  name  of  a  booklet 
published  by  the  American  Lumberman. 
It  shows  clearly  by  means  of  overlap¬ 
ping  photographs,  the  old  type  house 
and  the  same  house  after  it  has  been 
renovated  and  beautified.  The  idea  is 
taking  hold  rapidly  as  proven  by  the 
great  demand  for  these  books. 
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Marked  Improvement  Indicated 

Manufacturers’  Profit  Margin  Normal — Credit  Situation  Requires  Attention 

Especially  Prepared  for  the  The  Heating  and  Ventilating  Magazine 


By  L.  W.  Alwyn  Schmidt 


The  last  month  has  aided  greatly  in 
clarifying  the  situation.  It  has 
intensified  the  general  tendency 
for  a  economic  improvement  which  now 
should  proceed  without  further  hin¬ 
drance.  For  the  student  of  market 
phenomena,  and  every  manufacturer 
and  merchant  should  apply  himself  to 


To  understand  the  present  develop¬ 
ment  it  is  necessary  to  divide  the  var¬ 
ious  industrial  groups  in  what  for  this 
purpose  might  be  called  primary  and 
secondary  industries.  The  first  are 
those  which  develop  a  raw  material 
for  further  improvement,  the  second 
are  those  which  turn  an  improved  new 


accumulated  strength  for  a  very  strong 
upward  move  which  most  likely  will 
carry  it  to  a  new  record. 

This  view  is  supported  by  the  fact 
that  our  industry  for  the  first  time 
since  the  war  has  reached  again  a 
normal  margin  of  profit,  provided  we 
accept  the  profit  margin  obtained  dur- 


this  very  profitable  science,  the  present 
constellation  of  the  market  contains  a 
number  of  rather  interesting  features. 
Market  strength  or  weakness  is  meas¬ 
ured  as  a  rule  by  the  respective  energy 
of  certain  leading  industries.  In  times 
of  a  general  prosperity  these  industries 
oct  as  a  rule  in  absolute  harmony,  shar¬ 
ing  equally  in  the  general  advancement. 
No  such  harmony,  however,  is  notice- 
I  able  during  the  present  economic  period, 
t  and  while,  for  instance,  the  steel  indus- 
try  is  very  busy  there  come  still  serious 
t  complaints  from  certain  branches  of  the 
I  textile  industry.  This  occurrence,  for 
|i  which  other  examples  might  easily  be 
I  quoted,  demands  some  investigation. 


material  into  consumers’  mechandise. 

Just  now  prosperity  seems  to  have 
struck  the  primary  industries  leaving 
the  secondary  and  later  groups  still 
more  or  less  in  the  cold.  While  this, 
no  doubt,  is  very  inconvenient  for  the 
secondary  and  later  improvement 
groups  of  the  national  industry,  it  is 
by  itself  an  exceedingly  satisfactory 
sign,  because  it  indicates  an  economic 
reconstruction  of  the  national  markets 
from  the  bottom  upwards,  a  condition 
which  indicates  invariably  a  particu¬ 
larly  strong  upward  movement  of  the 
economic  wave.  It  proves  conclusively 
that  the  receding  movement  of  last  year 
has  stopped  and  that  the  market  has 


ing  the  year  1914  as  normal. .  This  de¬ 
velopment  has  been  indicated  already 
for  several  months  by  the  slow  rise  in 
the  price  of  manufactured  merchandise 
combined  with  the  steady  adjustment 
of  wages. 

All  through  the  years  following  the 
war  our  manufacturers  have  attempted 
to  bring  about  a  more  satisfactory 
balance  between  manufacturing  cost 
and  wholesale  prices.  Wages  were 
climbing  rapidly,  so  was  the  cost  of 
most  raw  materials,  while  the  sluggish¬ 
ness  of  the  retail  market  continued  to 
have  a  depressing  influence  upon  retail 
prices.  Now  the  buyers’  strike  appar¬ 
ently  has  come  to  an  end.  Maybe  the 
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New  Trade  Publications 


he  should  not  be  frightened  again  into  Heating  Rates,  1924-1925,  in  effect  is  announced  in  a  new  bulletin  (No.  7) 

his  former  attitude  of  abstention  from  throughout  the  United  States  for  dis-  issued  by  Sarco  Co.  Inc.,  Woolworft 
l^y  excessive  prices  This  is  trict  heating,  as  compiled  by  the  Na™  Bldg.,  ^Jeiv  "York.  The  Gorton  valv6 
the  most  necessary,  as  there  are  in-  tional  District  Heating  Association,  are 

dications  of  a  slight  decline  in  the  contained  in  a  bulletin  issued  by  the  - 

purchasing  power  of  the  consumer,  Ric-wiL  Co.,  Cleveland,  O.  Rates  are  ^ 
caused  by  a  steady  rise  of  food  prices  Swen  for  119  steam  heating  companies 

which  is  not  counterbalanced  suffi-  25  water  heating  companies.  .  ’ 

ciently  by  a  similar  increase  in  earning  Engineering  Achievements  of  the 
power.  Westinghouse  Company  During  1924, 

'Another  feature  which  should  be  compiled  by  H.  W.  Cope,  is  the  subject 
guarded  against  is  the  throwing  upon  of  a  publication  issued  by  the  Westing- 
the  market  of  merchandise  at  exceed-  house  Electric  &  Mfg.  Co.,  East  Pitts- 
ingly  low  prices  caused  by  enforced  burgh.  Pa.  There  is  a  complete  index 
sales  of  manufacturers  stock  left  over  ^or  this  copious  work  with  illustrations 
from  the  last  season  or  the  result  of  throughout,  encompassing  the  electric 

forced  sales  to  obtain  money.  Sales  field,  from  huge  turbines,  generators  \  J 

of  the  later  kind  have  been  especially  ^nd  locomotives  down  to  the  smallest  J  I 

numerous  shortly  before  Christmas,  to  radio  parts  and  the  most  delicate  of  j  j 

facilitate  the  New  Year’s  settlement  instruments.  This  book  which  ends 
and  to  provide  funds  for  supporting  with  a  bibliography,  brings  out  vividly 

weakened  banking  credits.  and  interestingly,  the  great  progress  in  Sarco  Radiator  Trap  Type-E 

,  J  •  uu  this  industry  during  the  last  year. 

Manufacturers  and  jobbers  com-  o-  oi/-  n-  d  co 

plain  about  lack  of  funds  as  they  have 

difficulty  of  obtaining  settlement  from  Arca  Automatic  Regulators  is  the 
their  dealer  customers,  who  are  very  naoie  of  a  booklet  issued  by  Arca  Regu- 
slow  indeed  with  payments.  lators,  Inc.,  New  York.  In  it  is  de- 

It  is  this  aspect  of  the  present  situa-  scrilKd  the  principle  and  some  of  the 
tion  which  will  require  careful  and  apphcat.ons  of  this  product.  The  corn- 
circumspect  attention  during  the  next  P‘'*r  ■'egulators  are 

months,  before  the  start  of  the  Spring  extensively  in  factories,  hospitals, 

•  4.1.  and  churches,  for  controlling  the  tern- 

season.  During  the  economic  expan-  ,  ....  j.  • 

-p  11  •  4.U  perature  and  humidity  of  the  air. 

Sion  following  the  war  was  accom-  ^  ^ 

panied  by  a  general  rise  in  the  level  Sarco-Gorton  System,  combining  the 
of  personal  comfort.  We  have  accus-  Sarco  radiator  trap  Type-E  and  the 
tomed  ourselves  to  many  luxuries,  the  Gorton  packing  lock  modulating  valve 
enjoyment  of  which-  has  materially  No.  8,  for  use  in  a  two-pipe  vapor 
added  to  the  personal  overhead  and  vacuum  or  low-pressure  heating  system. 


with  its  tight-locking  stem  and  the 
Sarco  trap  with  its  full  clearance  and 
designed  for  positive  action,  are  fea¬ 
tured  as  a  combination  for  giving  quick 
clearance  of  water  of  condensation  and 
air.  The  circular  includes  special  data 
on  the  Gorton  valve  in  sizes  from  %-in. 
to  1^/4 -in.,  and  for  the  Sarco  radiator 
trap  in  sizes  from  %-in.  to  l-in. 


Bryant  Gas  Boilers  are  the  subject 
of  a  well-arranged  series  of  sheets,  ar¬ 
ranged  in  data  book  form,  issued  by  the 
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their  desk.  Size  7%  x  10%  in.  Pp.  by  the  Sterling  Engineering  Co.,  Mil 


Tag-Hespe  Red  Reading  Column 


by  the  Sterling  Engineering  Co.,  Mil-  Moline  Heat  for  buildings  of  every 
waukee,  Wis.  size  and  character  is  the  subject  of  a 

^  .  handsome  catalogue  issued  by  Herman 

Greetings  on  Our  88th  Season  is  Nelson  Corp.,  Moline,  Ill.  Sections  are 

_  _ 1 _ ^ _ j _ 1 _ J.1 _ j _  ^  ' 


for  thermometers,  used  with  mercury  ^  circular  featuring  the  history  of  the  included  dealing  with  building  con- 
thermometers  only  and  designed  to  Richardson  and  Boynton  Company,  gtruction,  chimneys,  and  boiler  and 
eliminate  the  difficulties  of  thermometer  since  its  foundation  in  1837.  An  idea  radiator  selection.  The  catalogue  then 
reading  regardless  of  its  position,  is  company  s  growth  is  given  in  i;akes  up  the  Moline  system  which  is 

described  in  a  circular  issued  by  the  Richardson  and  described  at  length,  the  text  being  ac- 

C.  J.  Tagliabue  Mfg.  Co.,  18-88  33rd  St.,  Boynton  factory,  as  compared  with  the  companied  by  numerous  diagrams 
Brooklyn,  N.  Y.  The  difficulties  attend-  ^w^pan^s  present  modern  plant  at  showing  the  operation  of  the  system, 
ing  thermometer  readings,  it  is  stated,  Dover,  N.  J.  Special  attention  is  directed  to  the  unit 

have  often  been  the  cause  of  neglect.  r,  n  .  j  control  of  each  radiator  obtained  with 

The  Tag-Hespe  red  reading  column  has  Sturtevant  Gaso-Fan,  announce  system.  The  concluding  sections 

a  broad  line  of  red  showing  from  the  f.  \  rJllw  f  catalogue  are  devoted  to  the 

top  of  the  mercury  column  to  the  top  hv  p’  devices  used,  including  the 

Jthe  tube.  It  is  thus  easy  to  follow  80"^^  Mass"^  ThTs 

down  the  red  column  to  the  top  of  the  por^bje  engine  driven  fan  is  fittings,  return  valves,  ejector 

mercury  column  and  take  a  reading.  ^°2?able  for  vfSitilating  manholes  condenser  arranpment,  air  relief 

pailabie  tor  ventilating  mannoip,  vacuum  valves,  anti-syphon 

WE*TH»  VEIN  VOL.  5^  No  1,1925,  ^;^^d1fespo':iaUy‘‘u:rful  “plat  r'-/™  ““V"" 
p  periodical  of  the  Carrier  Engineer-  ^here  fresh  air  is  wanted  and  electric- 

ing  Corp.,  Newark,  N.  J.,  is  devoted  Peerless  Gas  Boilers,  including 

to  a  description  of  candy  making  and  ,  snecifications.  data  and  useful  informa- 

the  part  played  by  correct  and  con¬ 
stant  temperature  and  air  conditions 
in  the  manufacture  of  this  product. 

The  number  describes  in  particular  the 
air  conditioning  equipment  in  the  Whit¬ 
man  candy  factories  which  includes 
three  75-ton  refrigerating  machines, 
affording  100%  automatic  refrigeration 
in  a  minimum  of  space,  with  simplicity 
and  fewness  of  parts  and  safety  from 
the  danger  and  discomfort  of  ammonia. 

All  of  the  air  which  is  delivered  to  the 
manufacturing  departments  of  the 
Whitman  factories  is  also  washed  and 
cooled  and  conditioned  by  means  of 
automatic  Carrier  equipment. 

American  Blower  Direct-Fired  _ .  *  „ 

Heaters  is  the  name  of  a  folder  pub-  current.  Patented  ‘louvres  are  pro- 

lished  by  the  American  Blower  Co.,  De-  Sturtevailt  GasO-Fan  vided  which  swing  open  when  the  fan 

troit,  Mich.  This  folder  describes  these  is  not  operating,  giving  a  large  free 


Peerless  Gas  Boilers,  including 
specifications,  data  and  useful  informa¬ 
tion,  are  the  subject  of  a  set  of  data 
sheets  published  by  Peerless  Heater 
Co.,  Pittsburgh,  Pa.  They  are  issued 
to  accompany  the  manual  on  house 
heating,  recently  published  by  the 
American  Gas  Association.  Another 
new  publication  issued  by  this  com¬ 
pany  is  devoted  to  “Home  Comfort 
with  Gas  Fuel,”  written  for  the  house¬ 
holder. 

Heat  with  Forced  Air  is  the  title 
of  a  folder  received  from  the  Domestic 
Appliance  Co.,  Cleveland,  0.,  describ¬ 
ing  the  construction  and  operation  of 
the  Automatic  furnace  fan.  This  fan 
is  used  either  as  a  gravity  or  a  mechan¬ 
ical  device,  operating  on  ordinary  house 
current.  Patented  ‘louvres  are  pro¬ 
vided  which  swing  open  when  the  fan 
is  not  operating,  giving  a  large  free 


heaters  as  excellent  for  use  in  places  available.  The  fan  is  made  area  for  gravity  circulation,  and  swing 

where  a  simple,  dependable  and  eco-  types,  one  direct-driven,  the  to  a  closed  position,  making  a  tight 

nomical  heating  plant  is  needed,  other  belt-driven,  with  capacities  rang-  intake,  when  the  fan  is  operating. 

Direct-fired  heaters  are  described  as  ^^om  275  to  1050  cu.  ft.  per  minute  , 

being  67%  efficient  Thev  are  fired  ^or  the  direct-driven  unit  and  from  300  Barton  Portable  Pump  is  described 

like  a  stove  or  furkace  and  as  their  to  1250  cu.  ft.  per  minute  for  the  belt-  as  a  practical  pumping  equipme^  for 
capacity  and  construction  enable  them  driven  unit.  As  the  magneto  is  con-  ccnstroction  and  road  work 
to  hold  fire  for  hours,  the  disadvan-  tained  in  the  fly  wheel,  no  batteries  are  tin  No.  56,  issued  by  the  American 
tages  of  stoves  are  done  away  with,  necessary.  The  gasoline  tank  is  lo-  Steam  Pump  Co.,  Battle  C^k,  Mich. 

S  byX 

sulfanl  over  the  heating  Univent  Ventilation,  with  special  engines  of  automobiles, 

surface,  causing  it  to  radiate  more  heat  reference  to  new  models  R  and  S,  are 

and  gmng  circulation  over  a  large  featured  in  a  catalogue  issued  by  Her-  Some  Properties  of  Doucil,  a  new 

man  Nelson  Corporation,  Moline,  Ill.  base  exchanging  silicate,  as  a  water 

1  o.  1218)  on  Venturafin  Unit  Tkese  units  as  already  described  in  softener,  are  described  in  a  paper  by 

V  booklet  the  Ventura-  columns,  are  made  up  with  Uni-  James  G.  Vail  which  was  read  and  dis- 

nn  type  of  heater  is  fully  described,  copper  radiators  and  Univent  fil-  cussed  at  a  recent  meeting  of  the 

ana  illustrated  with  diagrams  and  catalogue  also  treats  of  a  American  Institute  of  Chemical  Engi- 

views  of  installations.  These  heaters,  g^o^  history  of  ventilation  from  the  neers.  This  paper  is  now  out  in  hook¬ 
as  already  described  in  these  columns,  gravity  system  to  the  advent  of  the  let  form  through  the  courtesy  of  the 
are  unique  in  that  they  make  use  of  a  y^it  system.  Size  11  x  8%  in.  Pp.  36.  American  Doucil  Company,  Philadel- 
peculiar  form  of  tubular  construction.  phia.  Pa. 

The  steam  tubes  are  of  thin  copper,  Waterbury  Seamless  Furnace, 

offering  little  resistance  to  the  passage  featured  as  sealed  forever  against  leak-  I-S-C  Vapor  and  Vacuum  System 
of  heat.  The  tubes  are  also  wound  age  of  gas  and  dirt  by  molten  steel,  is  op  Steam  Heating  Bulletin,  issued 
^th  a  helical  brass  “fin”  which,  it  is  described  and  featured  in  a  booklet  is-  by  the  Ideal  Specialty  Co.,  San  Fran- 
stated,  increases  threefold  their  ordi-  sued  by  The  Waterman- Waterbury  Co.,  cisco,  Calif.,  shows  in  detail  the  com- 
nary  heat  radiating  surface.  Minneapolis,  Minn.  Interesting  data  pany’s  modulating  packless  valve,  quick 

and  pictures  are  presented  covering  vent  valves,  return-line  valves,  positive 
SnaiLco  Heating  Specialities  and  the  history  of  this  product  from  the  return  traps  and  drip  traps,  with  a  d^ 
^MPs,  including  vacuum  air  vents,  molten  pig  iron  to  the  finished  state,  tailed  plan  showing  these  connected  in 
*^ety  valves,  street  ells,  strainers.  Another  catalogue  issued  by  the  com-  a  heating  system.  The  thermostatic 
Pamps,  traps,  valves  and  controls  are  pany  deals,  amongst  other  products,  valve  uses  a  special  composition  brass 
the  subject  of  a  recent  circular  issued  with  Waterbury  school  heaters.  bellows.  A  unique  idea  is  applied  in 
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the  design  of  the  I.  S.  C.  return-line 
valve  which  is  fitted  with  a  sleeve  con¬ 
taining  a  monel  metal  ball.  The  ball 
is  placed  so  that  the  water  of  condensa¬ 
tion  may  flow  over  the  ball  and  valve 
seat  in  such  a  way  as  to  flush  the  ball 
and  seat  and  in  this  manner  keep  them 
washed.  When  the  supply  valve  is 
closed  the  ball  is  intended  to  seat  itself, 
thereby  shutting  off  the  radiator  from 
back  pressure  and  at  the  same  time 
producing  a  high  vacuum  in  the  radia¬ 
tor. 

Laying  the  Ghost  is  the  title  of  a 
circular  containing  a  copy  of  a  letter 
addressed  by  the  Athey  Co.,  Chicago, 
Ill.,  manufacturer  of  the  Athey  cloth- 
lined  metal  weather  strip,  to  McKenzie, 
Voorhees  &  Gmelin,  architects,  of  New 
York.  The  letter  deals  with  some  tests 
which,  the  Athey  company  states,  were 
made  in  1915  by  McKenzie,  Voorhees 
&  Gmelin  on  an  Athey  cloth-lined  metal 
weather  strip.  Up  to  the  time  of  writ¬ 
ing  the  letter,  neither  the  Athey  Com¬ 
pany  nor  the  architects  had  been  able 
to  locate  the  original  copy  of  the  test 
sheet  in  question.  In  fact,  the  archi¬ 
tects  could  find  no  record  of  having 
made  this  particular  test.  At  any 
rate,  the  test  was  not  included  in  the 
original  report  of  the  architects  made 
to  the  American  Telephone  &  Tele¬ 
graph  Company,  dealing  with  experi¬ 
ments  with  various  types  of  weather 
stripping.  The  point  of  the  matter, 
from  the  standpoint  of  the  Athey  Com¬ 
pany,  is  that  this  particular  test 
showed  the  Athey  metal  weather  strip 
to  give  the  least  leakage  of  any  of  those 
under  investigation.  The  letter  re¬ 
views  the  correspondence  on  the  sub¬ 
ject,  both  with  the  architects  and  with 
the  American  Society  of  Heating  and 
Ventilating  Engineers,  before  which 
the  original  report  of  the  architects 
was  presented.  The  Athey  test  which 
the  company  quotes  shows  the  follow¬ 
ing  results: 

Wind  Velocity 
Per  Hour 

Normal  wind,  15  miles . 

High  wind,  33  miles . 

Storm,  45  miles . 

Great  storm,  65  miles . 

Hurricane,  75  miles . 

Peerless  Water-Tube  Boilers  for 
steam,  vapor,  vacuum  and  water,  are 
presented  in  a  folder  issued  by  the 
Peerless  Heater  Co.,  Pittsburgh,  Pa. 
The  bulletin  emphasizes  the  fact  that 
the  company  has  a  boiler  for  every 
size  and  type  of  installation.  Cross- 
sectional  views  of  the  heaters  with  de¬ 
tailed  descriptions  make  their  con¬ 
struction  features  stand  out  very 
clearly. 


for  buildings  of  large  cubic  contents, 
where  steam  is  not  available.  They 
are  made  in  single  units,  combining 
furnace,  radiator,  fan  and  casing  into 
a  compact  heater.  Another  catalogue 
issued  by  this  company  is  devoted  to 
the  Pecco  steam  heater  in  which  the 
heating  element  is  a  series  of  steam 
pipe  coils,  the  air  being  driven  through 
the  heater  by  a  multi  blade  fan.  Size 
of  each  catalogue  7%  9%  in.  Pp.,  8 
each. 

La  Bour  Vacuum  Heating  Pump  is 
the  subject  of  Bulletin  No.  25,  issued 
by  the  La  Bour  Co.,  Chicago  Heights, 
Ill.  This  pump  is  described  as  a  com¬ 
pact,  efficient,  single  pump  unit  for 
producing  vacuum  and  removing  water 
and  gas  from  steam  heating  return 
lines.  The  heart  of  the  La  Bour  vac¬ 
uum  heating  return  unit  is  said  to  be 
the  Centrifugal-Eductor  wet  vacuum 
pump.  In  principle  of  operation  this 
pump  utilizes  the  velocity  of  expulsion 
of  small  pockets  of  water  and  is  not 
dependent  upon  close  clearances  in  the 
moving  partsy«the  use  of ,  sealing ‘rings 
or  other  similar,  devices'.  In  addition 
to  the  piimp  with  its  driving  unit,  the 
essential  equipment,  consists  of  two 
rust-resisting  iron  tanks  placed  one 
above  the  other;  two  diaphragm-oper¬ 
ated,  balanced-type  control  valves,  an 
easily  cleaned  suction  strainer;  two 
check  valves  and  one  special  air-relief 
valve.  The  point  is  made  in  the  bulle¬ 
tin  that  the  returns  from  the  heating 
system  contain  not  only  water  but  also 
no  condensable  gases  and  steam,  mostly 
steam,  which  under  sufficient  pressure 
may  be  condensed  to  water  and  in  this 
way  require  a  materially  smaller  air 
pump  capacity.  In  the  design  of  the 
La  Bour  pump,  the  water,  gases  and 
steam  enter  the  pump  under  vacuum 
and  without  separation.  During  the 
passage  through  the  pump  impeller, 
the  fluids  pass  from  a  vacuum  condition 

Elsewhere  With  Without 
leakage  weatherstrip  weatherstrip 


cu.  ft. 

cu.  ft. 

cu.  ft 

0.03 

0.08 

0.75 

0.04 

0.15 

1.42 

0.07  •. 

0.29 

2.88 

0.10 

0.54 

5.65 

0.15 

0.80 

8.45 

to  a  condition  of  pressure  equal  to  that 
against  which  the  pump  is  operating. 
In  this  way  it  is  stated  the  flash  steam 
is  recondensed  to  water,  so  that  the 
pump  delivers  no  steam  but  only  water 
and  gas. 

Official  Bulletin  of  the  Heating 
AND  Piping  Contractors  National 
Association  for  January,  1925,  con¬ 
tains,  among  other  things,  an  article 


New  York  State  Heating  Con. 
tractors’  Annual  Meeting 

Heating  and  piping  contractors  New 
York  State  Association  meet  in  Buffalo 
N.  Y.,  January  5,  1925,  for  itj 
thirtieth  annual  convention. 

Among  the  subjects  discussed  were 
methods  of  estimating  labor  on  coj. 
tracts,  individual  and  co-operative  ad¬ 
vertising  in  newspapers,  magazines 
by  direct  mail  and  by  sign  board 
certified  heating  and  the  new  heating 
inspection  service  which  Brooklyn  con¬ 
tractors  are  offering  the  public. 

The  representative  of  Contract  Bond¬ 
ing  Companies,  C.  W.  Sisk,  gave  a  talk 
upon  the  difficulties  and  shortcomings 
of  bonding  companies,  manufacturers, 
jobbers  and  contractors  in  the  heating 
industry.  He  was  followed  by  R, 
Flershem,  of  the  American  Radiator 
Company,  who  addressed  the  meeting 
on  the  “Business  Outlook  for  1925  and 
W‘hat  We  Can  Do  To  Improve  It.” 

Members  of  the  New  York  State 
Association  were  urged  to  file  with 
national  headquarters,  copies  of  the 
labor  agreements  made  by  them. 

Following  are  the  newly-elected  offi¬ 
cers  :  President,  Paul  W.  Schneider, 
Utica;  vice  president,  William;  G. 
Fraser,  Buffalo ;  secretary-treasurer, 
William  J.  Olvany,  New  York.  Board 
of  directors :  Fred  J.  Weider,  Rochester; 
Edward  B.  Folley,  Binghamton;  Robert 
B.  Miller,  New  York,  and  Martin  W. 
Utz,  Rochester.  Fred  J.  Weider  was 
elected  chairman  of  the  board,  William 
G.  Fraser,  vice-chairman,  and  Henry 
B.  Gombers,  recording  secretary. 

Deaths 

George  C.  Whipple,  consulting  engi¬ 
neer  and  professor  of  sanitary  engi¬ 
neering  at  Harvard  University,  died  of 
angina  pectoris  November  27,  at  Cam¬ 
bridge,  Mass.  He  was  58  years  old. 
For  the  last  twenty  years  Professor 
Whipple  was  a  member  of  the  firm  of 
Hazen  and  Whipple,  consulting  civil 
engineers.  New  York. 

He  was  a  graduate  of  the  Massa¬ 
chusetts  Institute  of  Technology,  a 
director  of  the  Mount  Prospect  Labo¬ 
ratory  and  was  also  chairman  of  the 
Hoover  Sub-Committee  on  Plumbing 
and  at  one  time  chief  of  the  Depart¬ 
ment  of  Sanitation  for  the  League  of 
Red  Cross  Societies. 

Charles  A.  Allen,  for  the  past 
thirty  years  New  York  manager  for 
the  American  Steam  Gauge  and  Valve 
Mfg.  Co.,  Boston,  Mass.,  and  well 
known  in  the  machinery  and  supply 
field,  passed  away  at  his  home  in 
Brooklyn,  N.  Y.  December  24,  1924,  in 
his  69th  year. 

Gordon  H.  Eisenhart,  assistant  at 
the  A.  S.  H.  &  V.  E.  Research  Labors- 


Pecco  Direct-Fired  Heating  Sys¬ 
tems  is  the  subject  of  a  catalogue  is¬ 
sued  by  Pecco,  Inc.,  St.  Louis,  Mo.  In 
this  catalogue  are  shown  some  repTe- 
sentative  installation  photgraphs  made 
in  plants  where  Pecco  heaters  are  now 


on  “Home  Heating  as  a  Public  Service” 
by  President  Frank  A.  Merrill  and 
one  on  “Management  and  the  Heating 
Contractor”  by  Herbert  A.  Snow, 
chairman  of  the  association’s  member- 


tory,  Pittsburgh,  Pa.,  died  November 
23,  1924.  Mr.  Eisenhart,  who  at  the 
time  of  his  death  was  a  senior  at  the 
Carnegrie  Institute  of  Technology,  h®*! 
assisted  in  a  number  of  the  investiga¬ 
tions  at  the  Research  Laboratory, 


in  use.  These  heaters  are  designed  ship  committee. 


notably  on  the  flow  of  steam  in  pip**' 
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SAUNDERS  SCHOOL,  OMAHA,  NEB. 

John  Latenser,  Architect 

“Repairs  have  been  trifling” 


for 

24 

years 


A  temperature,  control  system  that  needs  annual  ad¬ 
justment  and  frequent  repairs  is  next  to  useless. 

Durabixity  and  accuracy  of  control — constantly — 
are  of  utmost  consequence.  To  assure  these  factors  to 
its  patrons,  the  Powers  system  must  of  necessity  cost 
more  than  others  which  are  an  annual  source  of  income 
to  their  makers.  But  the  premium  on  first  cost  of  a 
Powers  system  is  quickly  absorbed  in  freedom  from 
annoyance,  in  certainty  of  correct  operation,  in  ac¬ 
curacy  of  even  control  of  temperature,  and  in  absence 
of  repair  bills. 


BOARD  OF  EDUCATION 

SCHOOL  DISTRICT  OF  OMAHA 
D.  FINLAYSON.  SUPT.  OF  BUILDINGS 
2024  NICHOLAS  ST.  PHONE  WEBSTER  5821 

OMAHA.  NEBR. 


Powers  Regulator  Co. 

407  E.  13th  St.,  Kansas  City,  Mo. 

Gentlemen : 

Answering  your  inquiry  will  say  that  the  Powers 
System  of  regulation  installed  in  the  Saunders  School 
Building  in  1900  is  still  in  operation  and  doing  good 
work.  The  repairs  required  have  been  trifling  in 
this  as  well  as  in  other  buildings  of  ours  which  have 
your  system. 

Yours  truly, 

D.  FINDLAYSON, 

Supt.  of  Bldgs. 


High  First  Cost 
Cheapest  in  the  end 

The  reason  for  the  remarkable  accuracy  and  Dur¬ 
ability  of  the  Powers  system  of  temperature  control 
lies  in  its  famous  Vapor  Disc  Thermostat.  It  is  ex¬ 
tremely  simple — has  no  moving  parts  to  get  out  of 
order — the  intense  heat  of  summer  and  occasional  chill 
of  unheated  rooms  in  winter  cause  no  error  in  its  ad¬ 
justment. 


Our  book,  THE  ELIMINATION 
OF  HEAT  WASTE,  shows  how 
and  why  the  Powers  system  of 
temperature  control  gives  such  re¬ 
markably  long  and  accurate  serv¬ 
ice,  and  why  its  high  first  cost 
is  cheapest  in  the  end.  We  shall 
be  glad  to  send  you  a  copy. 


The  Powers  Regulator  Company 

34  years  of  specialization  in  temperature  control 
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BOIIiEB  CAPACITIES  FOB  DIBECT  BADIATION 

Compiled  by  the  Chicago  Master  Steam  Fitter’s  Association  and 
Adopted  as  Standard,  1923 

RULES  FOR  COMPUTING  BOILER  SIZES  FOR  DIRECT  RADIATION 

Schedule  for  computing  minimum  sizes  of  boilers  for  the  average 
building  based  on  approv^  ratings  specified  in  the  manufacturer’s  cata¬ 
logue. 

First  reduce  all  radiation  to  the  equivalent  of  cast-iron  column  radia¬ 
tion,  then  use  boiler  chart  showing  factors  of  safety  when  buildings 
are  heated  to  — 10°  to  70°  F. 

Steel  tubular  or  steel  water-tube  boilers  100  sq.  ft.  per  horse  power 
(A.S.M.E.  code). 

In  computing  boiler  sizes  for  buildings  heated  to  lower  than  — 10°  to 
70°  F.,  multiply  the  amount  of  cast-iron  column  radiation  necessary  to 
maintain  the  required  temperature  by  the  following  coefficient  before 
adding  the  percentage  given  in  rule  for  computing  boiler  sizes. 

Steam  Water 

—10°  to  65°  F .  1.03  1.05 

—10°  to  60° .  1.07  1.09 


to  55°, 
to  50° 
to  45°. 
to  40°, 


RULES  FOR  COMPUTING  BOILER  SIZES  FOR  DIRECT-INDIRECT  AND 
INDIRECT  RADIATION 

For  computing  boiler  size  for  direct-indirect  and  indirect  radiation, 
reduce  same  to  basis  of  direct  by  adding  25%  to  direct-indirect  and  50% 
to  indirect,  then  use  factor  of  safety  as  called  for  on  direct  radiation. 

RULES  FOR  COMPUTING  BOILER  SIZES  FOR  FAN-BLAST  COILS 

For  computing  boiler  size  to  be  used  for  Fan-Blast  Coils  use  manu¬ 
facturers’  condensation  charts  and  figure  %  lb.  of  condensation  per  hour 
as  equivalent  to  1  sq.  ft.  of  direct  radiation  and  add  factor  of  safety: 
See  “X,”  in  table  on  Data  Sheet  No.  49-E. 

When  water  for  domestic  use  is  heated  by  heating  boiler,  size  of 
boiler  should  be  increased,  figuring  each  gallon  of  water  tank  capacity 
as  equivalent  to  2  sq.  ft.  of  steam  radiation  or  3.2  sq.  ft.  of  water  radia¬ 
tion. 

For  example,  a  160-gal.  tank  should  be  figured  as  equivalent  to  320 
sq.  ft.  of  steam  radiation  or  512  sq.  ft.  of  water  radiation,  plus  factor 
of  safety  as  indicated  on  boiler  chart  showing  factors  of  safety. 

Continued  on  Data  Sheet  No.  4<)-C  revised 
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BOIIiEB  CAPACITIES  FOB  DIBECT  BADIATION 

Continued  from  Data  Sheet  No.  49-B  revised 

It  is  recommended  that  in  all  installations  of  steam  boilers  that  drain 
valves  be  placed  on  the  returns  and  that  the  condensation  from  such  re¬ 
turns  be  discharged  into  the  sewer  for  a  period  of  from  three  days  to 
one  week  after  starting  fire,  thereby  clearing  system  of  grease  and 
dirt.  At  the  end  of  this  period  boiler  should  be  thoroughly  washed  and 
blown  out. 

f  EXAMPLE 

Find  size  ofi^teel  down-draft  brick-set  boilers  required  for  the  fol¬ 
lowing  installation  (Key  No.  14,  Boiler  Chart)  Data  Sheet  No.  49-B 
(revised) : 

(1)  500  sq.  ft.  of  direct  cast-iron  column  radiation  in  rooms  to  be  heated 
from — 10®  to  70°  F. 

(2)  500  sq.  ft.  of  direct  cast-iron  column  radiation  in  rooms  to  be  heated  . 
from — 10°  to  50°  F. 

(3)  500  sq.  ft.  of  cast-iron  wall  radiation  or  wall  pipe  coils  (being  the 
equivalent  of  625  sq.  ft.  of  cast-iron  column  radiation)  in  rooms  to  be 
heated  from- — 10°  to  50°  F. 

(4)  500  sq.  ft.  of  indirect  radiation. 

(5)  500  sq.  ft.  of  direct-indirect  radiation. 

(6)  250  gal.  hot  water  tank.  Water  to  be  heated  with  steam  coils. 

(7)  500  sq.  ft.  of  cast-iron  fan  blast  radiation,  regular  sections,  5-in. 
centers,  1,000  ft.  velocity,  air  taken  from  out  of  doors — 10°  to  F.T. 
80.  Radiation  three  stacks  deep. 

ANSWER 


(1)  500  sq.  ft . : .  500 

(2)  500  sq.  ft.  13% .  565 

(3)  500  sq.  ft.  25%  13% .  707 

(4)  500  sq.  ft.  50% .  750 

(5)  500  sq.  ft.  25% .  625 

(6)  250  gal.  X  2 .  500 

3647 

Add  factor  of  safety  0.261 .  952 


4598 

(7)  500  X  1.92  X  4  10% .  4224 


Minimum  rated  capacity  of  boilers .  8822 


Continued  on  Data  Sheet  No.  49-D 
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BOILES  CAPACITIES  FOB  DIRECT  RADIATION 
Key  For  Computing  Boiler  Sizes 

Continued  from  Data  Sheet  No.  49-C  (.revised) 

Key  Manufacturer  Trade  Name 

3  American  Uadiator  Company . Arco  Uound . 

5  American  Radiator  Company . Ideai  Sectionai . 

5  American  Radiator  Company . Type  “T,”  23",  36",  48", 

7  American  Radiator  Company . Type 

7  American  Radiator  Company... 

6  American  Radiator  Company... 

0  Burnham  Boiier  Corporation... 

5  Burnham  Boiler  Corporation... 

5  Continental  Heater  Corporation 

5  Continental  Heater  Corporation 

5  Cox  Abram  Stove  Co . 

5  Cox  Abram  Stove  Co . 

5  Cox  Abram  Stove  Co . 

5  Harrisburg  Star  Boiler  Co . 

5  Hart  &  Crouse  Co . 

5  Hart  &  Crouse  Co . 

5  Hart  &  Crouse  Co . 

3  Hart  &  Crouse  Co . 

10  Hart  &  Crouse  Qo . 


Catalogue 
April  1,  1922 
April  1,  1922 
with’t  arch 
April  1,  1922 

T,”  23",  29",  36",  48",  with  arch 

April  1,  1922 

Type  “T,”  79" . August,  1923 

Type  “A”  . April  1,  1922 

Round,  150%  on  all  sizes . No.  62 

Square  Sectionai  . No.  62 

,Cont-Bernhard  Up-draft 
,Cont-Bernhard  Smokeless 

.Novelty  Round  . No.  76A 

.Novelty  Square  . No.  76A 

.Novelty  Smokeless  . No.  76A 

.Harrisburg  Star  Water  Tube 
.Royal  Round  Boiler 
.Royal  Sectional  Boiler 
.Royal  Header  Type 
.H.  &  C.  Down-draft  Series,  24" 

.H.  &  C.  Down- draft  Series,  33-40-55" 

NOTE. — Series  24-33-40-55",  ratings  are  4 
times  pounds  of  condensation  as  siiown 
in  Catalog  No.  4723. 

.Junior  all  steel  boiler . 1923 

.Portable  down  draft . 1923 

.Portable  direct  draft . .1923 

.Brick-set  down  draft . 1923 

.  B  Series . 1923 

.Radiant  Round  Boiler 
.Radiant  Square  Boiler 
.Radiant  Smokeless  Boiler 

.Imico  Illinois  Round . 1916 

.Imico  Sectional . 1916 

.Imico  Smokeless . 1916 

.Economy  Round  Boiler . 1922 

.Economy  Sectional  Boiler . 1922 

.Economy  Smokeless  Boiler . 1923 

.Pebco  Round 
.American  Up-draft 
.American  Smokeless 
.Pierce  Magazine 

.Smokeless  Portable  . Cat.  7!* 

.Smokeless  Brick-set  . Cat.  7?- 

.Smokeless  Type  K . Cat.  78 

.Portable  Up-draft  . Cat.  78 

..Brick-set  Up-draft  . C.at.  78 

•  Type  K  Up-draft . Cat.  78 

..Mueller  Round  . 192i 

..Mueller  Sectional  . 192‘ 

..Floral  City  Boiler . Cat.  2( 

..Acme  Round  Boifer.  150%  on  all  sizes 

No.  3; 

Concluded  on  Data  Sheet  No.  49-E 

RADUTIOIt  LOAD  _ 


5  Herbert  Boiler  Co . 

7  Herbert  Boiler  Co . 

7  Herbert  Boiler  Co . 

10  Herbert  Boiler  Co . 

12  Herbert  Boiler  Co . 

5  Ideal  Furnace  Co . 

5  Ideal  Furnace  Co . 

7  Ideal  Furnace  Co . 

5  Illinois  Malleable  Iron  Co.... 
5  Illinois  Malleable  Iron  Co.... 
7  Illinois  Malleable  Iron  Co.... 

3  International  Heater  Co . 

5  International  Heater  Co . 

5  International  Heater  Co . 

3  Kellogg-Mackay  Co . 

5  Kellogg-M.ackay  Co . 

7  Kellogg-Mackay  Co . 

8  Kellogg-Mackay  Co . 

14  Kewanee  Boiler  Co . 

14  Kewanee  Boiler  Co . 

14  Kewanee  Boiler  Co . 

14  Kewanee  Boiler  Co . 

14  Kewanee  Boiler  Co . 

14  Kewanee  Boiler  Co . . 

1  Mueller  L.  G.  Furnace  Co.... 

5  Mueller  L.  G.  Furnace  Co _ 

1  Monroe  Fdry.  &  Furnace  Co 
0  National  Radiator  Co . 
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boii.es  capacities  fob  bisect  radiation 

Key  for  Computing  Boiler  Sizes  (cont’d) 

Continued  from  Data  Sheet  No.  49-D 

Key  Manufacturer  Trade  Name  Catalogue 

a  National  Radiator  Co . Novus  Boiler  . No.  32 

5  National  Radiator  Co . National  Up-draft  . . No.  32 

3  National  Radiator  Co . . . National  iSmokeless  . . No.  32 

S  Newport  Boiler  Co . Newport  Magazine  . 1920 

3  Niagara  Rad.  &  Boiler  Co . Niagara  1920  Round 

7  Niagara  Rad.  &  Boiler  Co . Niagara  iSmokeless  . 1922 

14  Oil  City  Boiler  Works . Smokeless  Portable  . No.  9 

14  Oil  City  Boiler  Works . Smokeless  Brick-set  . No.  9 

14  Oil  City  Boiler  Works . Direct  Draft  Portable . :....No.  9 

14  Oil  City  Boiler  Works . Direct  Draft  Brick-set  . No.  9 

9  Pacific  Boiler  Sales  Corp . Pacific  Smokeless  . S.  C.  23 

10  Pacific  Boiler  Sales  Corp . Pacific  Direct  Draft  . S.  C.  23 

•9  Pacific  Boiler  Sales  Corp . Pacific  Down  Draft  . S.  C.  23 

1  Page,  Wm.  H.,  Boiler  Co . Volunteer  Round  . Cat.  50 

5  Page,  Wm.  H.,  Boiler  Co . Monarch  Square  Up-draft  Smokeless.... 

Cftt  50 

5  Page,  Wm.  H.,  Boiler  Co . Monarch  Square  Sectional . Cat.  50 

5  Page,  Wm.  H.,  Boiler  Co . Monarch  Square  Down-draft . Cat.  50 

3  Peerless  Heater  Co . Peerless  Round  . 1923 

5  Peerless  Heater  Co . Peerless  Sectional  Up-draft  . 1923 

5  Peerless  Heater  Co . Peerless  Smokeless  . 1923 

5  Richardson  &  Boynton  Co . Round  Boiler  . No.  203 

5  Richardson  &  Boynton  Co . Sectional  Up-draft  . No.  203 

7  Richardson  &  Boynton  Co . Smokeless  Boiler  . 1922 

2  Richmond  Radiator  Co . Riraco  Boiler . No.  100 

2  Richmond  Radiator  Co . Round  Boiler  . No.  100 

5  Richmond  Radiator  Co . Sectional  Up-draft  . No.  100 

5  Richmond  Radiator  Co . Model  Boiler  . No.  100 

8  Richmond  Radiator  Co . Magazine  Smokeless  . No.  100 

9  Ross  Boiler  Co . Portable 

12  Simplex  Boiler  Co. . Portable  Smokeless- 

8  Standard  Mater  Co . Spencer  Magazine  Boiler  . No.  18 

5  Thatcher  Furnace  Co . Round  Boiler  . 1923 

5  Thatcher  Furnace  Co . Sectional  Boiler  . 1923 

5  Thatcher  Furnace  Co . . . Progress  Boiler  . ; . 192:1 

14  Titusville  Iron  Wks.  Co . Perfection  Smokeless  . Cat.  81 

14  Titusville  Iron  M'ks.  Co . Tico  Smokeless  . Cat.  81 

14  Titusville  Iron  Wks.  Co . Acme  Smokeless  . Cat.  81 

14  Titusville  Iron  IVks.  Co . Perfection  Up-draft  . Cat.  81 

14  Titusville  Iron  M'ks.  Co . Tico  Up-draft  . Cat  81 

14  Titusville  Iron  Wks.  Co . •••Acme  Up-draft  . Cat  81 

1  Un  on  Radiator  Co . Union  Round 

a  Union  Radiator  Co... . Square  Sectional 

r  States  Rad.  Corp . Capitol  IVinchester  . 1922 

a  I.nited  States  Rad.  Corp . Capitol  Sectional  . 1922 

5  Corp . Semi-Smokeless  . 1922 

i  I.nited  States  Rad.  Corp . Capitol  Smokeless  . 1922 

'4  Heater  Co . Square  Up-draft 

I  . Imperial  Smokeless 

1  Co . Round  Boiler  . . 1923 

5  . Sectional  Up-draft  . 1923 

7  Meil-McLain  Co . cstnniroioaa  lfi!2:t 

3  All  Artificial  Gas-Fired  Boilers  »>moKeiess^  . 

Note:  No  change  in  boiler  factors  will  be  made  by  installing  oil  burners. 

RADUnOR  LOAD 
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Motor-Driven  Jennings  Hylor 
Return  Line  Vacuum  Heating 
Pump,  Manifold  Type,  in 
capacities  up  to  300,000  sq.  ft. 
equivalent  direct  radiation. 


Jennings  Hytor  Vacuum  Pump, 

Manifold  Type 


The  rotor,  consisting  of 
a  cylindrical  hub, 
around  the  periphery  of 
which  are  chambers  or 
spaces,  revolves  freely 
in  an  elliptical  casing 
filled  with  water. 

As  the  rotor  turns,  the 
water  is  compelled  by 
centrifugal  force  to  fol¬ 
low  the  contour  of  the 
casing  and  alternately 
to  enter  and  to  leave 
the  rotor  chambers, 
twice  in  each  revolu¬ 
tion. 

When  the  water  recedes 
from  the  rotor,  air  is 
drawn  into  the  cham¬ 
bers  through  the  inlet 
port.  As  the  water  is 
then  alternately  forced 
back  into  the  rotor 
chambers  b3^  the  con¬ 
verging  casing,  the  air  is 
compressed  and  is  dis¬ 
charged  from  the  rotor 
through  the  outlet  port. 


Like  all  other  Jennings  Hytors  for  return  line  vacuum 
heating  systems,  the  Manifold  Type  is  quiet  in  operation, 
effects  a  worth-while  saving  in  motor  horsepower,  and 
occupies  only  a  fraction  of  the  space  required  by  recipro¬ 
cating  equipment  of  equivalent  capacity. 

There  are  but  two  moving  parts,  the  pump  impellers. 
All  complications  are  eliminated.  No  air  separating  de¬ 
vices  or  water  legs  are  required,  since  the  condensation  is 
discharged  directly  into  the  boiler. 

The  air  vent  from  the  centrifugal  water  unit,  as  well  as 
the  air  inlet  to,  and  the  air  discharge  from  the  air  unit, 
are  encased  in  a  single  manifold,  from  which  the  Mani¬ 
fold  Type  Hytor  derives  its  name. 

Control  may  be  either  for  automatic  or  continuous  oper¬ 
ation.  Reliability  and  satisfactory  performance  are 
assured. 

NASH  ENGINEERING  COMPANY 


So.  Norwalk 


Connecticut 


Branch  Sales  Offices  in  Atlanta,  Boston,  Buffalo,  Chicago,  Cleveland,  Dallas, 
Denver,  Detroit,  Houston,  Indianapolis,  Kansas  City,  Los  Angeles,  Minneap¬ 
olis,  New  Orleans,  New  York,  Philadelphia,  Pittsburgh,  Portland,  Richmond, 
St.  Louis,  Salt  Lake  City,  San  Francisco,  Seattle  and  IVashington,  D.  C. 
In  Canada — Montreal,  Toronto  and  Vancouver, 
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Trade  and  Miscellaneous  Notes 


Coming  Events 

April  16-16,  1926. — Annual  convention 
of  National  Warm  Air  Heating  and 
Ventilating  Association,  at  Cleveland, 
0.  Headquarters  at  the  Hollenden 
Hotel. 

May  19-22,  1926 — Sixteenth  annual 
convention  of  the  National  District 
Heating  Association  at  West  Baden, 
Ind.  Headquarters  at  ’West  Baden 
Hotel. 

June  1-4,  1925. — Thirty-sixth  annual 
convention  of  the  Heating  and  Piping 
Contractors  National  Association  at 
Detroit,  Mich.  Headquarters  at  the 
new  Book-Cadillac  Hotel. 


Miscellaneous  Notes 

National  Industrial  Conference  Board, 
247  Park  Ave.,  New  York,  reports  that 
rents  paid  by  wage  earners  for  houses 
of  four  or  five  unheated  rooms  and  a 
bath,  in  the  United  States  as  a  whole, 
averaged  84%  higher  in  November, 
1924,  than  they  did  in  the  summer  of 
1914.  Rents  of  such  houses  reached 
a  peak  in  July,  1924,  between  which 
date  and  November  they  decreased 
1.1%,  leaving,  however,  a  net  increase 


of  2.2%  for  the  twelve  months  ending 
November,  1924. 

National  District  Heating  Association 
will  hold  its  sixteenth  annual  conven¬ 
tion  at  the  West  Baden  Springs  Hotel, 
West  Baden,  Ind.,  Tuesday,  Wednesday, 
Thursday  and  Friday,  May  19  to  22, 
1925. 

National  Distribution  Conference  was 
held  in  Washington,  January  14  and 
15,  under  the  auspices  of  the  Cham¬ 
ber  of  Commerce  of  the  United  States. 
This  conference,  including  37  trade 
groups  covered,  virtually,  the  entire 
field  of  merchandising  and  distribution. 
Six  avenues  of  approach  to  the  study 
of  the  general  problem  of  distribution 
and  its  effect  upon  retail  prices  were 
discussed.  These  are:  The  collection 
of  business  statistics  as  a  means  to¬ 
ward  the  accomplishment  of  economies 
in  distribution;  the  regulation  and  im¬ 
provement  of  trade  relations;  advertis¬ 
ing  and  advertising  mediums;  expenses 
of  doing  business;  methods  of  distribu¬ 
tion;  general  conditions  affecting  dis¬ 
tribution. 

National  Safety  Council  held  its 
annual  Mid- West  Safety  Conference  in 
the  Hotel  LaSalle,  Chicago,  January  19. 
One  of  the  principal  subjects  discussed 
was  fire  protection.  A  series  of  five- 


minute  talks  was  also  given  on  safety 
kinks,  safety  equipment  and  educational 
stunts,  illustrated  with  exhibits  and 
slides. 

American  Engineering  Standards 
Committee  held  its  annual  meeting  in 
New  York  December  11.  Charles  E. 
Skinner,  a  representative  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers, 
was  elected  chairman  for  the  year  1925 
and  Charles  R.  Hart,  representative  of 
the  American  Railway  Association,  was 
elected  vice-chainnan. 

American  Public  Health  Association 
announces  its  affiliation  with  the  Ameri¬ 
can  Association  for  the  Advancement 
of  Science.  It  now  has  representation 
in  the  council  of  the  A.  A.  A.  S.  and 
thus  may  take  part  in  directing  the 
affairs  of  the  latter.  No  financial 
obligations  are  involved  on  either  side. 

Associated  General  Contractors  held 
its  annual  meeting  in  Washington,  D. 
C.  January  12  to  15,  1925. 

Harvard  Universi^  Business  -  School 
announces  the  selection  of  McKim, 
Mead  and  White,  of  New  York,  as 
architects  for  its  new  group  of  build¬ 
ings,  to  be  erected  under  the  George  F. 
Baker  Foundation.  The  award  was 
made  on  a  competitive  basis.  With  the 
selection  of  the  architect,  work  on  the 


Autovent  Unit  Heaters 


ACTIVE  SALES  OFHCES 
AND  BRANCHES  IN  . 

all  principal  cities 


These  efficient  heating  units 
are  constructed  for  both 
floor  and  ceiling  installation. 
The  ceiling  type  shown  on 
left,  can  be  employed  where 
floor  space  is  not  available. 

Send  for  copy  of  Engineers 
Data  Book  and  Bulletin  65 
—  then  compare  Autovent 
Unit  Heaters  with  any  simi¬ 
lar  type  on  the  market. 


AUTOVENT  FAN  &  BLOWER  CO. 

730-738.W.  MONROE  ST.  ,  -  CHICAGO 


GLOBE  VALVE 


Fan-System  Heating  Surface 


CHECK  VALVE 


GATE  VALVE 


TRAP 


GLOBE 

valve 


UNION 


STRAINER 
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actual  plans  for  the  new  building  will 
be  pushed  forward  as  rapidly  as  possi¬ 
ble. 

Chicago  Oil  Burner  Association  has 
been  formed  in  Chicago,  Ill.,  compris¬ 
ing  manufacturers  and  distributors. 
The  purpose  of  the  organization  is  to 
promote  interest  in  efficient  oil  burning. 
Officers  of  the  new  organization  are: 
S.  O.  Andros,  editor  The  Home  Com¬ 
fortable,  president;  Charles  H.  Crooks, 
Aladdin  Oil  Burner  Co.,  first  vice-presi¬ 
dent;  Linn  T.  Piper,  the  Oil  Heating 
Co.,  second  vice-president;  and  H.  N. 
Rosenheim,  of  the  A.  B.  C.  Oil  Burner 
Co.,  third  vice-president;  T.  C.  Kyle, 
Winslow  Boiler  &  Engineering  Co.,  sec¬ 
retary-treasurer. 

New  York  Board  of  .  Standards  and  Ap¬ 
peals  has  approved  the  Universal  oil 
burner,  manufactured  by  the  Universal 
Oil  Burner  Corporation,  also  the  Lei- 
man  oil  pump,  manufactured  by  Lei- 
man  Bros.,  New  York. 

Leipzig,  Germany. — The  Leipzig  Fair, 
which  is  described  as  the  largest  ex¬ 
hibit  of  its  kind  in  the  world,  will  be 
held  in  two  sections,  the  first  opening 
the  first  Sunday  in  March  and  the 
second,  the  last  Sunday  in  August, 
each  lasting  a  week.  Included  in  the 
exhibition  will  be  a  general  samples 
fair  and  a  technical  fair,  together  with 
a  building  trades  Fair.  Fifteen  thou¬ 
sand  exhibits  will  be  shpwn.  The 
organization  and  management  of  the 
Fair  is  in  the  hands  of  the  “Messant 
Fur  Die  Mustermessen”  Market  4, 


Leipzig,  from  which  all  information 
can  be  obtained. 

George  Hall  Morris,  formerly  partner 
in  the  firm  of  Johnson  &  Morris,  prom¬ 
inent  heating  contractors  of  New 
York  City,  was  honored  by  the  members 
of  the  Heating  and  Piping  Contractors 
New  York  City  Association,  at  a  re¬ 
cent  -dinner  held  at  the  rooms  of  the 
Building  Trades  Employers’  Associa¬ 
tion.  Members  of  the  board  of  direc¬ 
tors  of  the  National  Association  were 
present  as  the  guests  of  the  New 
York  City  Association.  Mr.  Morris 
recently  retired  after  43  years  of 
service  in  the  building  industry.  The 
Building  Trades  Employers’  Associa¬ 
tion  of  New  York  City  has  also  shown 
its  appreciation  of  the  work  done  by 
Mr.  Morris  by  making  him  an  honorary 
member  of  that  body. 

American  Association  of  Oil  Burner 
Manufacturers  will  hold  its  second  an¬ 
nual  convention  in  Chicago,  Ill.,  April 
1,  2  and  3,  at  the  Edgewater  Hotel. 
An  exposition  will  be  held  in  connec¬ 
tion  with  this  convention,  at  which 
many  manufacturers  are  expected  to 
display  their  lines. 

National  Distribution  Conference,  held 
January  14  and  15,  at  the  United 
States  Chamber  of  Commerce,  Washing¬ 
ton,  D.  C.  for  the  study  of  problems  of 
distribution  had  more  than  two  hundred 
delegates,  including  business  men, 
economists  and  government  officials  in 
attendance.  Secretary  of  Commerce 
Herbert  Hoover  called  attention  to  the 


source  of  waste  and  the  formidablea*fc 
of  the  task  confronting  the  conferene*. 
The  two-days’  session  was  given  otm 
entirely  to  the  discussion  of  the  method 
of  approaching  the  problem  and  the 
organization  of  committees  to  carry  og 
the  work.  The  field  was  divided  into 
six  sections  each  of  which  will  be  cor. 
ered  by  a  special  composite  committee. 

Engineering  Advertisers  Associntton, 
Chicago,  Ill.,  which  has  been  makhw 
a  survey  of  the  manufacturing  prog, 
pects  for  1925,  reports  that  the  average 
production  expected  for  the  first  six' 
months  of  1925  as  compared  with  the 
average  for  the  twelve  months  of  1924^ 
average  production  expected  for  the 
second  six  months  in  1925,  as  compared 
with  the  first  six  months,  is  103.9%  or 
an  increase  of  3.9%.  The  number  of 
plants  reporting  was  1,116  with  a  total 
horsepower  of  1,966,590. 


Manufacturers  Notes 

Hoffman  Specialty  Co.,  Inc.,  Water- 
bury,  Conn.,  announces  a  30%  increaie 
in  business  for  the  year  1924  over  the 
preceding  year. 

Anchor  Stove  and  Range  Co.,  New 
Albany,  Ind.,  held  its  sales  conventin 
January  5,  6,  and  7.  At  their  meeting 
plans  were  rounded  out  for  marketag 
the  company’s  new  cabinet  heater  whidi 
has  the  appearance  of  a  music  cabinet 
of  Queen  Anne  period  design. 


To  Engineers  and  Architects: 


FULL  SIZE 
HEATER  INLET 


DIAPHRAGM  VALVE 


%  AIR  VALVE  AND 
PETCOCK  OUTSIDE 
OF  CASING  — — 


ALL  AIR  VENT 
PIPING  r  FROM  _ 
TEE  TO  AIR  VALVE 


FULL  SIZE 
HEATER  outlet 


FULL  SIZE 
NIPPLE  AND  CAP 


For  Open  Return  Tank 
Gravity  System 


AeaoriN  CoftPoaATioN 

790  f^rmlinghuymmn  Ayfmnum 

Nmwmrk,  N.J. 

L.  C.  Soule,  Sec*y  and  Chief  Engineer 


Aerofin  Saves  Space  and  Weight. 

The  light  weight  and  non-corrosive  features  of  Aerofin,  togetki 
with  its  unit  construction,  space  saving  and  because  it  comei  to 
the  job  already  encased  and  ready  for  steam  connections,  demon¬ 
strates  its  superiority,  and  for  this  reason  we  believe  Aerofin 
merits  being  incorporated  in  your  specifications.  SINCE  THERE 
IS  NO  EQUAL  TO  AEROFIN,  WHY  NOT  SPECIFY  IT  OUT¬ 
RIGHT?  At  least,  we  ask  you  to  specify  Aerofin  as  a  standtrd 
and  to  figure  out  the  exact  sizes  and  number  of  units  required  oo 
that  the  contractor  will  know  what  to  figure  on. 


To  THE  Contractor: 


SAVE  TEN  CENTS  PER  FOOT  OF  HEATING  SURFACE  liy 
erecting  the  (completely  encased)  Aerofin  Units  in  the  same  num¬ 
ber  of  HOURS  as  you  would  need  DAYS  to  erect  the  heavy  heatea 
SAVE  MORE  MONEY  with  Aerofin  on"  account  of  the  smallei 
number  of  steam  and  return  connections  required. 

DON’T  FORGET  the  saving  in  freight  and  cartage. 

No  extra  reinforcement  of  the  building  construction  required 
with  Aerofin — may  be  suspended  from  ceiling  with  small  an^e> 
and  rods,  without  expensive  platforms — may  be  handled  with  only 
ordinary  care  and  assembled  without  using  any  block  and  tackle 
or  scaffolding. 

These  features  demonstrate  that  you  can  really  save  money  1? 
installing  Aerofin  altho  the  first  cost,  f.  o.  b.  factory,  may  be  i 
trifle  higher  than  that  of  other  fan-system  heaters.  ' 

Illustration  shows  the  ease  with  which  several  units  high  or  wide 
of  Aerofin  may  be  assembled  together  by  simply  bolting  thru  4* 
template  punched  flanges. 

Aerofin  Is  Sold  ONLY  by  Manufacturers  of  Nationally  Advtr^sti 
Blower  Heating  Apparatus, 


THE  HEATING  AND  VENTILATING  MAGAZINE  107 

Johns-Manville  Underground  System  of  Insulation 


The  Trench.  This  one  presented 
particular  difficulties  because  of 
many  springs  and  some  quicksand. 


Laying  the  underdrain  in  the 
sub-trench.  One  underdrain  for 
each  run  of  conduit. 


Setting  roll  frames  in  con¬ 
crete  piers.  These  frames  support 
the  piping  and  permit  free  move¬ 
ment  in  expansion. 


Welding  piping  strengthens 
joints  and  makes  them  tight.  Af¬ 
ter  welding,  pipes  are  thoroughly 
tested  with  water  under  pressure 
for  leakage. 


Asbesto-Sponge  Filler  being 

raided  in  between  the  top  and -the 
wing.  This  insulation  is  the  most 
OTcient  of  its  kind  and  retains  its 
efficiency  longest. 


Cementing  the  bell  joints 

further  seals  the  conduit  and  makes 
it  completely  watertight. 


Centering  lower  half  of  con 
uluit  after  a  substantial  bed 
gravel  has  been  provided. 


Tops  applied.  The  lower  ] 
of  conduit  already  contains  Asl 
to-Sponge  Conduit  Filling.  Lo^ 
and  top  halves  are  mated  by  ni 
ber. 


Additional  gravel  is  plac 
in  the  trench  above  the  level  of 
side  joints.  After  backfilling 
grading,  the  system  is  ready 
use. 


■MAU  UNINC* 


The  efficiency  of  the  Johns- 
Manville  Underground  Sys¬ 
tem  of  Insulation  for  steam  and 
hot  water  pii>es  is  usually  well 
over  90%.  Hundreds  of  installa¬ 
tions  throughout  the  United 


States  and  Canada  have  shown  the 
efficiency  of  this  system  to  be 
permanent  and  dependable.  Care¬ 
fully  and  securely  laid,  these  sys¬ 
tems  operate  for  many  years  with 
little  or  no  maintenance  expense. 


JOHNS-MANVILLE  INC.,  292  MADISON  AVENUE  AT  aist  STREET.  NEW  YORK  CITY 
Branches  in  6i  Large  Cities,  For  CANADA:  CANADIAN  JOHNS-MANVILLE  CO.,  Ltd.,  Toronto 

Johns-Manville 


I 
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Continental  Heater  Corp.,  Dunkirk, -N. 
Y.  announces  the  building  of  a  new 
addition  of  25,000  sq.  feet  floor  space 
foi*  warehouse  purposes.  The  boiler 
department  is  being  moved  into  the  new 
boiler  plant,  which  is  100  ft.  x  360  ft. 
and  the  entire  main  plant  will  be  used 
exclusively  for  the  manufacture  of 
radiators. 

Ilg  Electric  Ventilating  Co.,  Chicago, 
Ill.,  reports  that  sales  for  the  last  three 
months  in  1924,  total  up  the  best  quar¬ 
ter  in  the  company’s  history,  the  three 
months  running  considerably  over  half 
a  million.  With  the  business  outlook 
for  1925  at  least  as  good  as  1924  and 
with  the  increased  use  of  ventilating 
apparatus  for  homes,  stores  and  ga¬ 
rages,  theatres,  banks,  restaurants,  etc. 
the  company  looks  for  the  best  year  in 
its  history. 

Scott  Valve  Mfg.  Co.,  Detroit,  Mich, 
announces  that  0.  L.  Chapman  has 
joined  its  gales  organization.  Mr. 
Chapman,  who  is  well-known  in  the 
industrial  field,  will  handle  the  manu¬ 
facturing  plant  trade. 

Jenkins  Bros.,  New  York,  announces 
the  appointment  of  William  H.  Utz, 
vice-president  and  formerly  European 
director  of  Jenkins  Bros.,  Limited,  as 
director  of  sales  for  this  company  in 
the  United  States.  Mr.  Utz  assumed 
his  new  position  January  1,  1925. 

American  Radiator  Co.,  New  York, 
has  transferred  R.  M.  Stackhouse,  from 
the  Kansas  City  branch  to  the  Cleve¬ 


land,  0.,  branch  in  his  same  capacity 
as  manager. 

0-E  Specialty  Mfg.  Co.,  Milwaukee, 
Wis.,  reports  that  its  Tientsin,  China, 
representative,  Messrs.  J.  Twyford  & 
Co.,  has  closed  contracts  for  the  in¬ 
stallation  of  “0-E”  vapor-vacuum  pres¬ 
sure  heating  systems  in  three  large 
buildings  in  Tientsin. 


Cleveland  Gas  Burner  Co.,  Cleveland, 
0.,  announces  that  F.  J.  Zinke,  for¬ 
merly  general  manager  of  Hoffman 
Heater  Co.,  has  been  made  manager  of 
the  Cleveland  Gas  Burner  Company. 
Harry  L.  Kern,  president  of  the  com¬ 
pany,  left  January  22,  for  a  six  weeks’ 
trip  to  the  Pacific  Coast. 


A.  Harvey’s  Sons’  Mfg.  Co.,  Detroit 
Mich.,  had  a  sales  conference  early  i 
January  which  included  a  dinner  aoj 
a  theatre  party.  Business  conditkm 
and  future  possibilities  were  discnanj^ 
American  Oil  Heating  Corp., 
Townsend,  Mass.,  has  entered  into  a 
sales  agreement  with  the  BethlditBi 
Shipbuilding  Corp.,  Ltd.,  New  Yort 
The  latter  company  secures  the  ej. 
elusive  wholesaling  rights  of  the  Homer 
oil  burner  under  this  agreement  Er- 
elusive  territories  are  being  closed 
through  local  heating  and  plumbing- 
concerns  for  the  marketing  of  this 
burner. 


Jphn  J.  Nesbitt  Inc.,  Atlantic  City, 
N.  J.,  announces  the  appointment  of  the 
Power  Equipment  Co.,  816-17  Lewis 
Building,  Portland,  Ore.,  and  1,143 
Henry  Building,  Seattle,  Wash.,  as  its 
representative  in  the  two  cities  named 
for  the  sale  of  Universal  unit  system  of 
heating  and  ventilating. 


Burnham  Boiler  Corp.,  Irvington-on- 
Hudson,  N.  Y.,  announces  the  appoint¬ 
ment  of  Adna  F.  Johnson  to  its  sales 
force  with  headquarters  at  Columbus, 
O.  Mr.  Johnson  is  familiar  with  heating 
problems,  having  been  a  heating  con¬ 
tractor.  The  San  Francisco  office  of 
this  company  which  was  recently 
opened,  is  under  the  management  of 
L.  R.  Penhallegon,  who  has  been  selling 
Burnham  boilers  for  many  years. 


Thatcher  Co.,  Newark,  N.  J.,  u  the 
new  title  of  the  Thatcher  Furnace  Com. 
pany.  The  change,  it  is  stated,  is  dse 
to  the  fact  that  the  company  has  ont- 
grown  its  name.  When  the  compuj 
was  incorporated  many  years  ago  its 
only  products  were  Thatcher  warm-sir 
furnaces.  Later  on  the  company  added 
coal  and  gas  ranges  and  steam  and 
water  boilers  to  its  line.  At  the  pre¬ 
sent  time,  the  statement  continues,  the 
boiler  and  range  production  has  be¬ 
come  the  larger  end  of  the  business. 

Dahlquist  Mfg.  Co.,  Boston,  Mass., 
celebrated  its  twenty-fifth  anniversary 
under  the  direction  of  Theodore  Dahl¬ 
quist,  president  of  the  company,  by  plac¬ 
ing  upon  the  market  the  new  Dahlqnist 
Aquatherm  copper  range  boiler.  This 
appliance  is  designed  to  provide  all  tiie 
conveniences  of  an  instantaneous  heater 


IN  ST.  LOUIS  Schools 


Ozone  Ventilation — 


continues  to  prove  itself  a  paying  invest¬ 
ment.  Six  more  St.  Louis,  schools  were 
equipped  with  our  Type  E,  enclosed  equip¬ 
ment  this  fall— 


CLEVELAND  HIGH  SCHOOL 
ST.  LOUIS,  MO. 

E.  S.  HALLETT,  Engineer 


The  Cleveland  High  School 
The  Yeatman  High  School 
The  Soldan  High  School 
The  Walnut  Park  School 
The  Lincoln  School 
The  Mann  School 


A  battery  of  six  TYPE  E  Qenerators  in  the  above  building 
make  possible  a  saving  of  thousands  of  dollars  yearly  in 
fuel.  Our  Bulletin  No.  4  will  tell  you  how  this  can  be 
accomplished  in  your  buildings.  Write  for  it. 


Approximately  800,000  C.  F.  M.  are  being  treated 
in  the  above  buildings,  and  about  600,000 C.F.M. 
recirculated.  Imagine  the  resulting  fuel  economy! 


And  the  ventilation  is  excellent. 


Ozone  Pure  Airifier  Company 


1455  W*  Congress  Street,  Chicago 


Ozone  Ventilation  is  Economical  Ventilation 
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either  from  the  ordinary  gas  tank  Central  Station  Heating  Notes 
heater,  water  back  in  coal  range,  indi-. 

rect  heater  or  coil  in  boiler,  etc.  as  the  Aberdeen,  Wash.— Local  capitalists 
hot  water  is  conducted  direct  from  the  have  organized  a  company  which  will 
heating  source  to  the  faucet.  It  is  cal-  undertake  to  raise  $150,000  for  the 
culated  that  its  use  reduces  by  one-  purpose  of  building  a  central  heating 
half  the  cost  of  installing  a  gas  tank  plant  to  heat  the  business  buildings  of 
heater.  The  company,  as  well  as  Mr.  Aberdeen. 

Dahlquist  himself,  is  receiving  congrat-  Washington,  D.  C.— Plans  have  been 
ulations  on  its  continued  success,  as  completed  for  what  is  termed  the  lar- 
well  as  upon  the  development  of  this  steam  heating  plant  in  the  world 

1  -r.  to  heat  11  public  buildings  with  a  floor 

EUiott  Co.,  Pittsburgh  Pa.,  announ-  gp^ce  of  3,400,000  sq.  ft.  It  will  be 
ces  the  appointment  of  A.  L.  Rider,  as  oil  burning  system, 
district  manager,  with  offices  at  830  a*.  m  •  x- 

Massachusetts  Trust  BuUding,  Boston,  ...f 

Mass.  Until  recently,  Mr.  Rider  was  n, 000,000  to  ei^t  a  municipal 

associated  with  the  Henry  L.  Doherty  aT 

Company  in  connection  with  the  opera-  *“"'1?,.';?®  *>“"  aPPf  ved  by 

_ ^he  PuMic  Utilities  Committee  and 

tion  of  the  Doherty  properties  in  Tole-  jrTnt-i.  j 

do,  O.  In  the  B^ton  office  Mr.  Rider  ‘''®  Estimate  and 

wil  assume  responsibility  for  Elliott  PP®  lonmen  . 

Company  activities  in  the  New  England  Portland,  Ore.— Additional  steam 

territory,  including  the  sale  of  Kerr  beating  and  electric  power  facilities  has 
turbines  and  the  products  of  the  Lag-  been  placed  in  operation  by  the 
onda  Mfg.  Co.,  Springfield,  0.  and  of  Northwestern  Electric  Company,  at  its 
the  Liberty  Mfg.  Co.,  Pittsburgh,  Pa.  Lincoln  Street  station.  The  main 
Bichmond  Radiator  Co.,  New  York,  units  of  the  new  equipment  are  two 
has  declared  a  dividend  of  8%%  on  its  uew  1,000  H.  P.  steam  boilers,  said  to 
common  stock,  of  which  1%%  applies  be  the  largest  in  the  State, 
to  the  last  quarter  of  1924  and  7%  to  Detroit,  Mich. — A  proposed  new  $350,- 

the  full  year  1925.  Of  the  dividend  000  oil-burning  municipal  central  heat- 
3%%  is  payable  January  15  and  1%%  ing  plant  to  heat  the  seven  municipal 
regular  thereafter  at  intervals  of  buildings  in  the  group  which  includes 
three  months.  Police  Headquarters  and  Receiving  Hos- 


This  is  the  hanger  you  are  resisnng  urao-on 

sleeves  are  used  in  all  classes 
looking  for,  made  of  hot  of  buildings.  They  are  made 

rolled. steel,  will  not  break  to  fit  the  condition  of  con- 

and  made  to  fit  any  style  of  TheonlysleevethatwiUhofd 
your  radiation.  covering  against  the  ceiling. 

Send  for  deecriptive  literature 

FARLEY  SLEEVE  AND  HANGER  COMPANY 

3748  East  71st  Street  and  Fleet  Ave.  Cleveland,  Ohio 


Patented 


GRINNELL 
ADJUSTABLE 
SWIVEL  RING 
Fig.  No.  104 
Order  by  number 


GRINNELL 
ADJUSTABLE 
SWIVEL  RING 

Fig.  No.  loi 
Order  by  number 
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Adjustable  before  and  after 

installation 


m 


Griniiell  Adjustable  Malleable  Iron  Hangers 
are  now  being  supplied  to  all  who  want  to  speed 
up  installation  work  and  get  a  better-looking, 
more  satisfactory  and  more  finished  job.  The 
patented  swivel  shank,  cast  in  one  piece,  permits 
adjustment  both  before-  and  after  the  pipe  has 
been  put  in  place.  The  range  of  models  is  so 
complete  that  there’s  no  need  for  “Specials”  on 
complicated  installations. 


Write  for  Grinnell  Hanger  Catalog  No.  2.  Its 
illustrations  and  text  describe  the  best  made  and 
easiest-to-use  hangers  on  the  market  today. 
Send  for  a  copy.  Address  Grinnell  Company, 
Inc.,  280  W.  Exchange  Street,  Providence,  R.  I. 


Today  any  steamfitter,  plumber  or  contrac¬ 
tor  can  use  the  same  method  of  cutting  time 
costs  as  Grinnell  Company. 


The  Split  Ring  Type  of  the 
Adjustable  Swivel  Ring  was  de¬ 
signed  for  use  with  Coach  Screw 
Rod  or  with  Machine  Threaded 
Rod  in  the  same  way  as  the 
Solid  Ring  type.  The  Swivel 
Shank  feature  allows  adjust¬ 
ment  of  about  two  inches. 


Our  Engineering  and  Installation  Depart¬ 
ments,  in  their  constant  effort  to  decrease  in¬ 
stallation  costs,  saw  that  big  savings  would  result 
from  using  materials  that  could  be  adapted  to 
varying  conditions.  The  Grinnell  Adjustable 
Pipe  Hangers  were  consequently  designed — 
hangers  so  easy  to  adjust  that  they  do  away  with 
all  the  old-time  tinkering  and  fussing. 


Grinnell  Adjustable  Swivel 
Rings  can  be  used  with  Coach 
Screw  Rod  or  Machine  Threaded 
Rod  in  connection  with  prac¬ 
tically  a^  type  of  Ceiling 
Flange,  ■  Expansion  Case,  In¬ 
sert,  etc. 
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New  Incorporations 

Sanborn-Lindeblad  Co.,  Chicago,  Ill., 
capital  $25,000,  jobbers.  Incorpora¬ 
tors:  E.  W.  Sanborn,  A.  S.  Lindeblad 
and  Nellie  C.  Sanborn.  The  company 
is  planning  an  expansion  of  its  business 
which  will  include  an  increase  in  its 

sale  force.  - • - 

Bids  Received 

Evansville,  Ind. — Bids  were  received 
as  follows  for  a  central  heating  plant 
for  Boehne  Hospital :  General  building 
contract,  Scarborough-Davis,  $9,278 ; 
heating  system,  Gottman- Weber,  $24, 
500 ;  plumbing,  Newman- Johnson, 
$1,550.  The  new  plant  will  supply  heat 
to  every  building  on  the  grounds  with 
the  exception  of  the  nurses’  home. 


WANTED 


AdvertiBeraenU  under  this  heading,  $2.00  per 
inch,  payable  in  advance.  A  l*in.  advertisement 
contains  35  words.  To  secure  insertion  copy 
must  be  received  not  later  than  the  20th  of  the 
month  preceding  date  of  issue. 

ESTIMATOR  WANTED  —  Heating 
and  Ventilating  Estimator  must  have 
A1  references.  In  applying  state  sal¬ 
ary  wanted  to  Estimator,  222  Market 
Street,  Newark,  N.  J. 

DESIGNING  HEATING  AND  VEN¬ 
TILATING  ENGINEERS  WANTED— 
By  Philadelphia  contractor  engaged  on 
large  work.  Good  opportunity  for  ex¬ 
perienced  man.  Address  with  exper¬ 
ience  and  qualifications.  Box  24,  care 
Heating  and  Ventilating  Magazine. 


DRAFTSMAN  WANTED.— Heating 
and  ventilating  draftsman  with  at  least 
two  years’  college  training.  In  reply 
state  education,  experience,  age,  when 
available,  salary  required  and  send 
sample  of  drawing.  Smith,  Hinchman 
&  Grylls,  architects  and  engineers,  800 
Marquette  Building,  Detroit,  Mich. 

ASSISTANT  ESTIMATOR  AND 

SUPERINTENDENT  W  A  N  T  E  D _ In 

Milwaukee,  Wis.,  a  man  thoroughly 
experienced  in  heating  and  ventilating 
work  as  an  assistant  estimator  and 
superintendent.  In  making  application 
state  age,  experience  and  salary  ex¬ 
pected.  Address  Box  21,  care  Heating 
and  Ventilating  Magazine. 

SALESMEN  WANTED _ Experienced 

salesmen  to  call  on  heating  trade  are 
needed  by  a  nationally-known  manu¬ 
facturer  of  steam  and  water  boilers 
and  radiators.  State  age,  experience, 
present  employment  and  give  refer¬ 
ences.  Address  Box  22,  care  Heating 
and  Ventilating  Magazine. 

SALES  AND  HEATING  ENGINEERS 
WANTED — Several  openings  in  New 
York  and  Philadelphia  territory  with 
a  progressive  steam  and  hot  water 
boiler  manufacturer.  Men  who  have 
earned  $6000  a  year  or  better  are 
wanted  who  can  fit  into  a  growing 
organization.  Apply  with  full  particu¬ 
lars  of  past  selling  record  and  connec¬ 
tions  and  state  when  available  to  Box 
23,  care  Heating  and  Ventilating 
Magazine. 


POSITION  WANTED— Mechanical 
drafting  and  design  work,  layouts,  in. 
spection  and  reports,  machinery  draw¬ 
ing  and  design.  John  A.  Thwaites 
Room  819,  949  Broadway,  New  York! 

SALES  ENGINEER  WANTEd!II 
Sales  en^neer  acquainted  with  heating 
and  ventilating  trade  to  represent,  in 
special  territory,  superior  hot-blast 
heaters.  Liberal  arrangement  to  a 
capable,  live  wire.  Address,  with  ex¬ 
perience  and  qualifications,  Heating, 
710  Union  Trust  Building,  Chicago,  Ill! 

SALESMEN  WANTED _ Salesinra 

wanted  for  several  good  territories  to 
handle  well-established  heating  system. 
Commission  basis.  Side  line  no  objec¬ 
tion.  Address  Box  14,  care  of  Heating 
and  Ventilating  Magazine. 


CANADIAN  DISTRIBUTORS  with 
warehouse  facilities  and  Dominion 
wide  connection  in  heating  field  seek 
additional  lines.  Address  Box  124, 
care  of  Heating  and  Ventilating  Maga¬ 
zine. 


PATENT  AND  PROTECT 

Your  valuable  inventions 
and 

Register  your  trade  marks. 
Prompt  attention.  Superior  Service 
Lester  L.  Sargent,  Patent  and 
Trade  Mark  Atty. 

524  10th  Street,  Washington,  D.  C. 


“Weight”  Does  Not  Interfere 
With  Correct  Location  of  the 
WING  FEATHERWEIGHT 


Eight  small  bolts 
support  this  High 
Ceiling  Type 
Wing  Feather- 
weigh  t  Unit 
Heater.  Easily  in- 
stalled  without 
alterations  or  ex¬ 
tensive  piping. 


The  great  bulk  and  tremendous  weight  of  old  style  heaters  permit 
of  only  one  location — on  the  floor.  Their  weight  allows  no  choice 
(except  at  considerable  expense  for  special  supports). 

The  success  of  the  Wing  Featherweight  Unit  Heater  is  due 
primarily  to  its  proper  location — overhead,  made  possible  by  its 
small  dimensions  and  extremely  light  weight. 

From  the  position  illustrated  above,  the  Wing  Featherweight  Unit 
Heater  heats  the  working  level  first,  maintains  an  even  tempera¬ 
ture,  and  prevents  the  accumulation  of  warm  air  at  the  ceiling — 
all  because  of  the  fact  that  from  the  point  at  which  it  is  installed 
it  sets  up  a  vertical  circulation  from  ceiling  to  floor. 

LtJJWin$M^.Co. 


Fans  and  Blowers 
Unit  Heaters 

Hudson  &  13th  Sts. 


Damper  Regulators 
Small  Turbines 

New  York  City 


RADIATION 

IS 

CHEAPER 
I NSTALLED 


Because  its  simplified  construction  eliminates  troublesome 
assembly.  There  are  no  right-and-left  hand  threads  and 
no  return  bends,  els  or  other  fittings  are  required;  it  is  a 
complete,  compact  unit. 

You  are  assured  of  a  profitable  finished  job  and  a  highly 
satisfied  client. 

Write  for  Bulletin  No.  24,  Bayley  Chinook  Heaters,  a 
valuable  reference  book  on  heating,  ventilating  and  dr3ring. 

BAYLEY  MANUFACTURING  CO. 

742  Greenbuth  Street,  MILWAUKEE,  WIS. 


HEATING  AND 
VENTILATING  EQUIPMENT 


\mt  $»rvKOMr  trtxiwo  ^otr 


^Jnese 

well  known  jobbers  '% 

wider  an  indisbeimble  service  to  the 
.^metican ‘public 


we phtmberf  recommend 
Mneller  produds 


(if  •  MiKikr  JoMxr  w)m»  Ha  WliH-d  t»  hnXt  bctU 
i>n>uiiHv.  I  he  htiMtKvt  >l»al  jiiMKr  U  i>* 


eW'ine«|t<t|>HHn>.  If* 


A  $14*000.00  Compliment 
to  tHe  Plumbers  of  America 


will  appear  throughout  1925. 
Through  this  work  the  Mueller 
Co.  hopes  to  build  up  a  strongs 
er  public  good  will  for  the  en¬ 
tire  plumbing  industry.  You 
can  easily  capitalize  this  great 
campaign.  Let  your  jobber 
tell  you  how. 


If  for  nothing  else,  “  shoot 
a  nickel  ”  for  a  copy  of  The 
Saturday  Evening  Post  of 
January  31,  just  to  see  the  above 
$14,000.00  compliment  to  the 
plumbers  of  America. 

This  is  the  first  of  a  big 
series  of  advertisements  that 


lUELLER  CO.,  Decatur,  Illinois 

Established  1857 

Factories — Decatur,  Ill.,  Fort  Huron,  Mich.,  Sarnia,  Ont. 
Branches — New  York  —  Los  Angeles  —  San  Francisco 


faucets  without  a  fault 
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Fj^.  3.  Dimension  diagram  ol 
double-hung  sash.  Original  signed 
by  Huttig  Sash  and  Door  Com¬ 
pany,  St.  Louis. 
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Fig.  4.  Shrinkage  diagram  of  double-hung  sash, 
from  investigation  and  report  of  University  of 
Wisconsin  School  of  Engineering  (.Steam  and  Gas 
Dept.).  Made  by  D.  W.  Nelson  and  R.  A.  Rose. 
Approved  by  B.  Spieth,  Assistant  Professor. 
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Fig.  5.  Crack  and  clearance  dia¬ 
gram.  Use. plate  numbers  only  for 
cracks  and  clearances. 

No.  1  plate  =  ‘/a  inch;  No.  2  plate  = 
‘/i«  inch;  No.  3  plate  =  ‘/a  inch; 
No.  4  plate  =  ■/*  inch;  No.  5  plate  =* 
‘/a  inch. 


A/o/e ;  F/ain  or  Non- stripped  co/ndoco  figures  are  for 
both  .Sashes  to c Ned  at  meet /no  rail 


if  frames  are  not  ca/Ked  add  /.a  Co.  ft.  of  air  per  tinea/ 
foot'  of  cracK  per  mi/e  cuind  Ve/oc/to 

p name  era  cK  ^f/eig/tt  p/u  s  cotdtb  X  ^ 
ndd  F/  CO.  ft.  per  opening  per  mi/e  coincL  Ve/ocitg  for- 

e/secoh ere  lea/(aae  _ . 

.Sash  p  erim  e  ter  •  3X  to  id fh  p/us  ^XHeig/i  t 


Fig.  (•.  Table  of  comparative  infiltration 
thru  non-stripped,  rib-stripped  and 
Monarch-stripi^  double-hung  ( sliding) 
window.  Computed  by  C.  C.  Schrader 
and  taken  from  data  given  in  his  June 
report  at  the  Kansas  City  Convention  of 
A.  S.  H.  &  V.  E. 
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:  An  excerpt  from  the  report  of 
Messrs.  Houghton  and  Schrader  of 
the  H.  &  V.  E.  Laboratories,  pub¬ 
lished  on  page  469  of  the  June,  1924, 
issue  of  the  Journal  of  the  Amer¬ 
ican  Society  of  Heating  and  Ven¬ 
tilating  Engineers,  reads  as  follows: 

“A  comparison  of  the  two  figures 
(1  and  2)  brings  out  the  greater 
consistency  in  results  obtained 
with  the  interlocking  type  of 
strip,  which  is  to  be  expected, 
as  this  type  of  weatherstrip 
holds  the  sash  in  the  same  posi¬ 
tion  at  all  times.  With  the  rib 
strip,  the  sashes  are  free  to 
move  from  side  to  side  a  dis¬ 
tance  depending  on  the  size  of 
the  crack  and,  since  it  is  im¬ 
possible  to  return  them  to  ex¬ 
actly  the  same  position  after 
each  test,  the  results  become 
[  more  varied.  This  change  of 
I  position  of  the  sash  often  causes 
f  the  leakage  with  a  small  clear- 
[  ance  to  be  greater  than  with  a 
I  large  clearance,  for  a  slight 

change  is  sufficient  to  affect  the 
'  difference.  This  is  particu¬ 
larly  true  when  the  crack  is 

large  and  permits  considerable 
i  divergence  from  the  previous 

I  position  of  the  sash.” 

^  To  determine  the  variation  exist¬ 


ing  between  the  thickness  of  the 
sash  and  the  width  of  the  runway 
between  stops  and  parting  bead  of 
windows,  a  detailed  cross-section 
drawing  thru  the  side  rail  and  box 
of  a  double-himg  window  was  made 
and  sent  by  the  Monarch  Metal 
Products  Company  to  20  leading 
planing  mills  in  different  sections 
of  the  country  with  the  request  that 
each  fill  in  the  dimensions.  The 
replies  indicate  that  the  minimum 
clearance  is  Vie  inch.  (See  figure 
3.)  This  clearly  proves  that  a 
minimum  clearance  of  Vie  inch  ex¬ 
ists  before  any  shrinkage  takes 
place. 

To  learn  the  average  degree  of 
shrinkage,  similar  detailed  draw¬ 
ings  were  then  forwarded  to  20  uni¬ 
versities  where  actual  measure¬ 
ments  of  windows  were  taken.  At 
each  university,  sixteen  windows 
were  measured — four  on  the  north, 
four  on  the  south,  four  on  the  east 
and  four  on  the  west  side.  These 
windows  had  been  in  place  from  5 
to  30  years  each.  The  minimum 
crack  reported  was  V64  inch,  the 
maximum  ^V64  inch,  the  average 
V 16  inch.  The  minimum  clearance 
reported  was  ^/64  inch,  the  maxi¬ 
mum  Vei  inch,  the  average  ^/32 
inch.  (See  figure  4.) 


Next,  12,500  windows  in  50  differ¬ 
ent  localities  of  the  United  States 
were  measured.  Cracks  and  clear¬ 
ances  were  determined  by  inserting 
steel  plates  varying  in  thickness 
from  V32  inch  to  V4  inch  between 
the  sash  and  stop.  The  result  is 
shown  in  figure  5.  The  figures  in 
this  report  each  represent  V32  inch. 

This  data — the  report  of  20  leading 
planing  mills  on  standard  mill  prac¬ 
tice  regarding  window  dimensions; 
the  report  of  20  universities  on  the 
average  degree  of  shrinkage  over  a 
period  of  years;  and  actual  meas¬ 
urements  taken  from  12,500  win¬ 
dows  in  50  different  localities — all 
indicate  the  reasons  for  C.  C. 
Schrader’s  conclusion — 

“The  greater  consistency  in 
results  obtained  with  the 
interlocking  type  of  strip  is 
to  be  expected.” 

A  comparison  of  the  differences  in 
infiltration  thru  windows  without 
weather  strips,  with  tongue-and- 
groove  (rib)  type  strips  and 
Monarch  Interlocking  Equipment 
No.  400  is  given  in  figure  6.  This 
table  was  computed  by  C.  C. 
Schrader  and  taken  from  data 
given  in  his  June  report  at  the 
Kansas  City  Convention  of  A.  S.  H. 
6b  V.  E. 


In  the  light  of  facts  proved  by  more  than  600  tests  conducted  by  F.  C. 
Houghton  and  C.  C.  Schrader  for  the  A.  S.  H.  &  V.  E.  under  the  direct 
supervision  of  the  A.  I.  A.;  and  additional  data  on  cracks  and  clearances 
taken  from  actual  measurements,  the  Monarch  Metal  Products  Company 
will  very  shortly  discontinue  the  manufacture  and  sale  of  rib  type  strips 
thru  its  direct  representatives. 


Monarch  Metal  Products  Company,  5060  Penrose  Street,  St,  Louis,  Mo. 

Representatives  in  All  Principal  Cities 

MONAPCH 

METAL  WEATHER  STRIPS 


Interlocking  Type  No.  40(V^tandard  Control  of  Air  Infiltration 


PECCO 
STEAM  HEATER 

Mf»D.  av 

PECCO  INC. 

ST  ;.ouis 
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Home  Study  Courses 


In  Pecco  Heaters,  virtually  every  type  of  industry  has 
found  the  solution  to  their  heating  problems.  Their  great 
capacity  and  wide  adaptability  have  enabled  Pecco  engi¬ 
neers  to  meet  and  overcome  conditions  that  have  hitherto 
proved  serious  obstacles  to  the  satisfactory  heating  of 
large  spaces. 

Compared  point  by  point  with  similar  types  of  heating 
equipment  the  superiority  of  the  Pecco  is  easily  apparent. 

Based  on  sound  engineering  principles  and  built  by  men 
who  regard  perfection  as  an  ideal  to  be  continually  achieved, 
Pecco  Steam  Heaters  have  rightfully  become  a  recognized 
standard  for  comparison. 

Whether  your  building  is  old  or  new,  whether  it  is  equip¬ 
ped  with  steam  or  not,  there  is  Pecco  heating  equipment 
that  will  meet  every  requirement. 

Pecco  Heaters  are  serving  satisfactorily  for: 

Roxana  Petroleum  Co.,  Roxana,  Ill.;  Waltke^  Soap  Co., 
St.  Louis;  National  Carbon  Co.,  Fostorio,  Ohio;  Jacques 
Mfg.  Co.,  Chicago,  Ill.;  Josam  Products  Co.,  Michigan 
City,  Ind. 

Write  for  catalogs— «r  send  specificaitiona  of 
your  building  and  we  will  make  recommenda¬ 
tions.  Without  cost  to  you,  of  course. 


Heating  and  Ventilating  Engineering 

(By  Mail) 

Our  Course  HB 

is  devoted  entirely  to  > 

Gravity  Steam  and  Water  Heating  j 

Our  Literature  on  Request 

A-EM-DEE  ENGINEERING  COMPANY 

Cousulting  Engineers 

3166  18th  St.,  N.W.  Washington,  D.  C. 


PECCO  INCORPORATED 

2957  North  Market  St. 


Apparatus  for  maintaining  arti¬ 
ficial  atmospheric  conditions  in 
industrial  plants. 


Atmosehekic 

0oz>rornoNiNe  Corporation 

LAFAYETTE  BLDG. 
PHILADELPHIA 
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We- 

Fully  value  the  complete  confidence  implied  in  the  specifications 
of  the  notch  mushrooms  by  the  leaders  in  the  building  industry 
architects  and  engineers  habitually  write  there  choice  of  this 
device  for  theatre,  church  and  school  auditoriums. 

Features  of  the  Notch  Type  Mushroom 

Rigidity:  .Top  cannot  be  moved  with  feet.  It  has  three  outer  bearings, 

and  no  amount  of  jarring  or  stepping  on  it  can  possibly 
disturb  the  adjustments. 

Simplicity:  Only  two  parts — the  bottom  floor  piece  and  the  cap — locked 

together  with  a  screw,  which  cannot  be  tampered  with. 

Adjustment :  *  Cap  can  be  raised  or  lowered  and  set  in  recessed  notches  which 
make  slipping  impossible. 

Durability:  Heavy  iron  gray  castings. 

Surface:  Smooth  top — no  dirt-collecting  depressions. 

Finish:  Black  enamel — or  any  color  desired  to  match  woodwork  or  fur¬ 

nishings. 

Cleanliness:  A  raised  collar  on  floor  piece  prevents  dirt  or  water  from 

entering  the  air  duct. 

Anchorage:  For  wood  floor:  three  flat  screw-eye  lugs;  for  concrete  floor: 

three  L  shaped  lugs  extending  down  from  the  floor  flange 
embedded  in  cement  to  provide  a  solid  connection. 

Efficiency:  No  restrictions  to  air  delivery.  When  wide  open  it  will  de¬ 

liver  full  area  of  connecting  pipe. 

There  are  no  set  screws  to  become  loosened  fep  jarring 
and  no  springs  to  become  worn  out  or  bent 

See  Descriptive  Booklet 

Knowles  Mushroom  Ventilator  Co. 

202-204  Franklin  Street,  New  York 
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ALL  METAL 
WEATHER  STRIPS 


TRACK  Uppn^^ik 


INStRT-UtwrSish 


MirriNCRAIl— 


INSCRT-UwcrSash 


TRACK-Uwcf  Suh 


The  patent  Insert  strip 
makes  Higgin  Weather¬ 
strips  extra  draft  -  tight 

Higgin  Weatherstrips  are  the  only  all- 
metal  strips  with  the  self-holding  spring 
flange  Insert  in  the  sash.  This  Insert  is 
important. 

It  makes  a  perfectly  draft-tight  contact  at 
every  point.  Swelling  or  warping  can¬ 
not  prevent  accurate  fit  and  closure. 

Without  the  Higgin  Metal  Insert  the 
wooden  groove  will  wear,  swell  or  shrink, 
causing  sticking  or  allowing  seepage  of 
air  through  the  apertures. 

Higgin  Strips  are  ** Metal  against  metal  all 
the  way  round.”  Higgin-equipped  win¬ 
dows  and  doors  always  keep  cold  air  out 
and  warm  air  in,  operate  smoothly  and 
easily,  and  never  need  refitting. 

HEATING  ENGINEERS!  You  can 
•afely  guarantee  a  definite  heating 
efficiency  for  your  equipment  when 
Higgin  All-Metal  Weatherstrips  are 
installed.  They  keep  all  the  cold  air 
out  and  all  the  warm  air  in.  They 
never  lose  their  close  fit  by  warping 
or  shrinkage  of  frames.  Every  job  is 
installed  by  trained  Higgin  men  and 
guaranteed  by  the  Higgin  organization. 
Recommend  Higgin  All-Metal  Weather¬ 
strips  to  your  customers. 

HIGGIN  .AifyCa 

%/fewf>ort, 
noronto.  Canada,. 

Manufacturers  of  Higgin  All-Metal  Weatherstrips 
and  Higgin  All-Metal  Screens 


Lyon  Toad  Stools 
for  Ventilation 

Arc  Vent  Caps  of  great  strength,  unobstructed 
throat,  rigid  non-rattling  construction.  The  ad¬ 
justment  is  from  full  open  to  full  closed.  The 
height  of  the  floor  member  prevents  sweepmg 
dust  and  refuse  into  them.  Their  efficiency  and 
economy  make  them  particulaily 
adaptable  for  theatres,  auditori- 
urns,  etc. 

Send  for  table  of  capacUiet  and  velocHkt 

LYON  PRODUCTS  COMPANY 

312-316  UiiM  Park  Csort 

Chicago  Im 
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{Patented) 

Cloth-Lined 
Metal  Weatherstrip 


“Laying  the  Ghost” 

Some  years  ago  a  noted  firm  of  New  York  Architects  made  tests  on  various 
makes  of  weatherstrip  which  proved  conclusively  the  necessity  of  weatherstripping 
a  window  -  -  and  also  showed  that  leakage  through  a  window  equipped  with 

ATHEY  CLOTH  -  LINED  METAL  WEATHERSTRIP  averaged  about  one- 
third  of  the  leakage  through  the  strip  which  showed  second  best. 

The  actual  infiltration  (as  established  by  these  tests)  through  Athey  Weatherstrip,  under 
a  normal  wind  pressure  of  1  5  miles  per  hour,  was  .05 — ^being  87  cubic  inches  per  minute,  per 
foot  of  perimeter — ^practically  nil;  while  in  this  same  minute  one  pair  of  human  lungs  would  consume 
502  cubic  inches  of  air. 


NUNDCe.  OF  COWC  FEET  Of  AIR.  PASSING  THROUGH 
flNPOIfr- PER.  MINUTE- Pte  LINEAL  FT.  OF  PERIMETER 


WO  reiociTY  tt  t 

«o*i« 


Unfortunately,  when  the  report  was  published  the 
ATHEY  test — ^which  made  by  far  the  best  record — ^was 
omitted. 

This  has  caused  some  argument  as  to  just  which  strip 
proved  most  efficient,  and  caused  some  people  to  believe 
that  some  strip  other  than  ATHEY  made  the  best  show¬ 
ing.  There  has  been  so  much  discussion  about  it  that  we 
have — in  the  interests  of  truth — issued  a  pamphlet  en¬ 
titled  “Laying  the  Ghost”  which  disposes  of  the  entire 
controversy.  This  pamphlet ;  with  a  correct  copy  of  these 
tests,  given  us  by  the  Architects;  will  be  sent  anyone  in¬ 
terested. 

The  only  strip  practical 
for  Steel  Sash 


Athey  Weatherstrip  (on  which  we  own  patents)  is  the  only  cloth-lined  metal  weather-  ' 
strip  made.  This  gives  a  cloth  to  metal  contact,  which  is  obviously  far  superior  to  the 
usual  metal  to  metal  contact  in  which  the  least  * ‘untrueness’*  of  the  metal  lessens  the  effi¬ 
ciency. 

Athey  is  the  only  weatherstrip  practical  for  use  on  metal  sash,  and  has  been  endorsed 
by  leading  manufacturers  of  metal  sash  for  use  on  their  product. 
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COLD  WEATHER  IS  COMING 

Why  Let  That  Unheated  Building  Worry  You 

We  manufacture  Unit  Heaters  and  Fan  Heating 
Systems  for  every  need.  If  steam  is  not  available, 
our  all  steel  direct  fired  Fan  Furnace  will  meet 

your  requirments. 


Send  us  your  heating 
problems  and  we  will 
show  you  the  easiest 
and  cheapest  way. 

Recommendations  and 
prices  furnished  cheer- 
f^ully  without  cost  to 
you. 


COMET  UNIT  HEATER 

Suitable  for  use  where  steam  and  hot 
water  is  available.  This  Heating  Ace  is 
especially  adapted  where  compactness  and 
lightness  in  weight  is  of  importance.  For 
complete  description  write  for  Bulletin  No. 
85. 


DIRECT  FIRED  FAN  FURNACE 

For  use  where  steam  or  hot  water 
is  not  available.  For  complete  data 
write  for  Bulletin  No.  90. 


THE  NEW  YORK  BLOWER  COMPANY 

CHICAGO,  ILL.  Branch  Offices  in  Principal  Cities  LA  PORTE,  IND. 


Provides  ample  space  for  quick 
cleaning  under  radi- 
ators.  E-Z  Hangers  v 

adjust  both  laterally 
and  vertically.  Accu¬ 
rate  placing  of  anchor  Vpipe  II 
bolts  not  required.  Only 
one  bolt  per  ^  hanger. 

For  ANY  wall,  fits  A  ^ 
ANY  radiator. 


Write  Us  for  Details 


Style  R 


Healy-Ruff  Co. 


772  Hampden  Ave. 


St.  Paul  Minn. 


CROWN  FUEL  SAVER 

and  SMOKE  Consumer 


The  crown  saves  at  least  20%  of  coal, 
gives  more  heat,  burns  smoke,  pays  for  it¬ 
self.  The  proof  is  yours  for  the  asking. 
This  remarkable  coal-saving  and  heat-producing 
device  fits  the  feed  door  of  any  heating  plant. 
Easily  attached.  Write  for  full  information 
and  special  demonstration  offer  to  heating  engi¬ 
neers. 

CROWN  FUEL  SAVER  CO.,  70  N.  lOth  Sl,  Richmond,  Ini 


TRADE 
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Your  Services 

are  in  demand 


■nlGHT  NOW-when 
doors  and  windows  are 
closed— the  need  for  mech¬ 
anical  ventilation  is  great¬ 
est  and  a  keen  interest  pre- 


Every  store,  office,  restau¬ 
rant,  garage,  factory,  public 
building,  theatre  and  home 
has  one  or  more  problems 
during  the  winter  months 

Send  for  the 

“ILG  PICTORIAL” 

it  is  right  off  the  press  and 
tells  a  story  you  will  be 
interested  in 

ILG  ELECTRIC 
VENTILATING  CO. 

2858  North  Crawford  Avenue 
CHICAGO,  ILLINOIS 


For  Offices 


Stores,  Factories, 
'V  Public BulJdinisJheatres 
Restaurants,  Houses,  Etc, 


Wfisi 

5  I  Cli  1| 

122 


THE  HEATING  AND  VENTILATING  MAGAZINE 


February,  ujj 


II  ':^020NE  CO 

SCOTTDALE 

PENr<A. 


IVe  maintain  our  own  Research  Laboratories  and  Engineepng  Staff,  Technical 
publications  on  OZONE  sent  on  request. 


MONTGOMERY  BROTHERS 

Chicago  San  Francisco  New  York 

1020  So.  Wabash  Avenue  61  Fremont  Street  50  Church  Street 

General  Sales  Agents  for 

THE  UNITED  STATES  OZONE  COMPANY 
SCOTTDALE,  PENNA. 


GLASS 

CENTRAL 

MEMBER 


Now  Ready 

m 

Complete  1924  Issue  of 

The  Heating 

and  Ventilating  Magazine 

In  Bound  Volume 

Here  is  an  opportunity  to  secure  the  entire  issue  of 

Heating  and  Ventilating  Magazine  for  the  year  1924, 
in  convenient  form.  Bound  in  one  volume,  with  cross 

index. 

Price  $5.00  postpaid 

FOR  SALE  BY  THE 

HEATING  AND  VENTILATING  MAGAZINE  CO. 

1123  BROAWAY 

NEW  YORK 

Corrosion 
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Prevailing  Winds 


Right  now  the  prevailing  winds  are  apt  to 
tell  whether  or  not  a  heating  system  is  do¬ 
ing  its  work. 

Where  Buffalo  equipment  is  installed  the 
whole  plant  can  enjoy  summer  weather  all  the 
round. 


year 

Our  apparatus  is  economical  to  run;  requires 
minimum  attention  and  affords  the  best  possible  working  conditions  for 
employees.  It  is  more  efficient  than  direct  radiation  and  in  most  cases 
costs  less. 

Fans,  washers  and  heaters  are  a)l  of  one  quality — the  best;  and  nu¬ 
merous  mechanical  features  are  found  in  them. 

We  also  make  several  types  of  Unit  Heaters  for  buildings  not  requir¬ 
ing  such  an  elaborate  system. 

Catalogs  on  all  this  apparatus  will  be  sent  on  request. 


Buffalo  Forge  Company 

Buffalo,  N.  Y, 


480  Broadway 


Carrier  Air  Washer  used  with  Buf¬ 
falo  heating  and  ventilating  system 
(side  plate  removed  showing  interior 
of  washer  with  sprays  at  work). 
Simplicity  and  freedom  from  wear 
are  characteristics  of  these  washers. 
Pump  requires  no  priming;  non-clog¬ 
ging  nozzles  operate  on  low  or  high 
water  pressure.  Washer  is  easily 
cleaned  out  by  one  man. 

Let  us  tell  you  the  whole  story 
about  the  Buffalo  system  of  heating 
and  ventilating. 
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The  World’s  Largest  Building 


The 

American 

Furniture 

Mart 

Building 


Chicago,  Ill. 


A  rchitect 

Henry  Raeder,  Chicago 


A  ssociates 

Geo.  C.  Nimmons  &  Co. 
N.  Max  Dunning 
Chicago 


General  Contractors 
Wells  Brothers 
Construction  Co.,  Chicago 


Heating  Contractor 
Gallaher  &  Speck, 
Chicago 


BUCKEYE  HEATOVENTS 


were  selected  for  this  fine  building  because  actual  tests  proved 
they  were  best.  They  are  supplying  over  Seven  Millior 
Cubic  Feet  of  warm,  filtered  air  every  hour. 


For  finer  structures  such  as  this,  where 
the  best  in  mechanical  equipment  is  the 
standard,  Heatovent  is  the  logical  choice 
of  all  ventilating  systems.  For  Heatovent 
combines  perfect  mechanical  operation  with 
unusual  dignity  of  appearance,  simplicity, 
convenience  and  serviceability. 


The  simplicity  of  construction  of  Heat¬ 
ovent  assures  long  life  and  service  unin¬ 
terrupted  by  mechanical  troubles.  Any 
contractor  can  make  Heatovent  installa¬ 
tion  without  difficulty  and  at  very  low 
labor  costs.  In  addition,  this  company 
maintains  a  corps  of  engineers  always 
available  for  consultation  with  you. 


Write  our  nearest  branch  office  or  direct  to  the  factory. 


The  Buckeye  Blower  Company 


COLUMBUS,  OHIO 


808  Monadnock  Block,  Chicago,  Ill. 

372  Whitehall  Street,  Atlanta,  Ga. 

Case  k  Morse,  1018  4th  Ave.  S.,  Seattle,  Wash. 
333  Jackson  Building,  Buffalo,  N.  Y. 

403-405  Sharon  Bldg.,  San  Francisco,  Cal. 


1400  Broadway,  New  York 
813  George  St.,  Baltimore,  Md. 
1236  Callowhill  St.,  Philadelphia,  Pa. 
708-10  Columbia  Bk.  Bldg.,  Pittsburgh,  Pa. 
Dooly  Building,  Salt  Lake  City,  Utah. 
1016  Baltimore  Ave.,  Kansas  City,  Mo. 
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POWERS - 

ICH  DIAPHRAGM  VALVE 


VALVE 

P«ESSURE-V| 


OiRT  TRAP 


POWERS 

No, 10  REGULATOR 
(AIR  OPERATED) 


THERMOSTATIC 

BULB 


INSTANTANEOUS 
WATER  HEATER  , 


^  POWERS  DIAL 
THERMOMETER 


MOT  WATER 


COLDJgaSirER 


Flexible  Tube  — > 


Adjustinent  — ^ 


Steam 

Valve 

rbermostat  I 
Bulb  V 


Regulator  for  Tanks,  Vats,  Kettles,  etc. 

This  device  automatically  controls  the  tempera 
ture  of  liquids.  You  simply  set  it  for  the  tempera 
ture  you  want.  It  maintains  that  temperature,  and 
does  not  vary  more  than  2°  above  or  below  the 
point  for  which  it  is  set.  You  can  adjust  it  for 
different  temperatures  if  desired.  _  It  is  easy  to 
install  and  needs  no  compressed  air  or  water  fot 
its  operation.  Send  for  bulletin  129. 


I  VALVE 
x^TOP 


VALVE 


This  shows  the  application  of  the  above  regu¬ 
lator  to  a  hot  water  storage  tank.  This  regulator 
is  adapted  to  all  makes  of  heater  and  storage  tank 
systems.  Water  heating,  W’ater  cooling.  Steam 
Cookers,  Pasteurizers,  Acid  baths.  Feed  water 
heaters.  Glue  heaters,  etc.,  may  all  be  made  auto¬ 
matic  with  this  regulator. 

When  used  on  the  hot  water  service  of  Hotels, 
Apartments.  Office,  School  and  Shop  Buildings, 
Hospitals,  Laundries,  Industrial  Plants,  etc.,  econ¬ 
omy  of  fuel,  labor,  and  fixtures  is  secured,  which 
is  not  otherwise  obtainable. 


Diaphragm  valve  at 
right  is  shown  in  the 
large  photograph.  It 
controls  the  now  of 
steam  to  the  water 
heater,  and  is  operated 
by  the  regulator 
shown  below. 


Powers  Temperature  Regulator  Applied  to  Water  Heater  in  Big  Chicago 

Packing  Piant 


Have  you  a  similar  problem 


and  profit  leaks  into  INCREASED  EARN* 
INGS: 

Large  Chicago  packers  have  a  reputa¬ 
tion  for  turning  all  but  the  squeal  of  a  hog 
into  money.  These  firms  quickly  saw  the 
money  to  be  saved  with  automatic  temper¬ 
ature  control.  In  their  killing  operations, 
immense  amounts  of  hot  water  at  accurate 
temperatures  are  required.  Water  too  hot 
not  only  wastes  fuel  but  often  spoils  the 
product  and  slows  up  production.  For 
these  reasons  Powers  control,  as  applied 
to  the  heater  shown  above,  pays  big  divi¬ 
dends  each  year.  One  Chicago  packer  has 
installed  three  of  these  controls,  one  10 
inch,  see  photograph  above,  and  two  8 
inch,  and  is  now  ordering  four  more. 
(Name  upon  request.) 


In  applying  temperature  control  to  ALL 
types  of  water  heaters,  nowhere  else  can 
you  find  the  breadth  of  experience  nor 
the  wide  variety  of  apparatus  perfected  by 
the  Powers  organization. 

In  studying  the  problems  of  your  clients, 
you  no  doubt  find  many  places  where  ac¬ 
curate  temperature  control  would  save 
hundreds,  perhaps  thousands,  of  dollars 
a  year.  Every  dollar  spent  for  hand  con¬ 
trol  of  temperature  is  money  gone  forever, 
same  as  rent.  Experience  shows  that 
money  invested  in  Powers  control  pays 


Thermostat 

Bulb 


The  regulator  shown  above  is  also  shown  in  the 
large  photograph.  The  tube  at  the  right  is  the 
thermostatic  bulb,  and  extends  downward,  in  the 
photograph,  into  the  hot  water  fine,  where  its 
sensitive  content  reacts  to  the  temperature  of  the 
water,  thereby  controlling  the  diaphragm  valve. 


handsome  dividends. 

Htrt  is  an  instance  where  Powers  tem- 
pwature  control  is  turning  unseen  losses 


34  years  of  specialization  in  temperature  control 

2718  Greenview  Avenue,  Chicago 

Minneapolis  Pittsburgh 

N  ashvilie  Portland 

New  Orleans  Rochester 

New  York  St.  Louis 

nUadelpbia  Salt  Lake  Qty 


Atlanta 
2»Itiraore 
Boston 
Buffalo 
B«tte,  Mont 
Lsarlotte,  N.  C. 


San  Francisco  Seattle 

CANADIAN  OFFICES 
Toronto  Winnipeg 

Montreal  Calgary 

Halifax  Vancouver 


Cincinnati 
Cleveland 
Denver 
Des  Moines 
Detroit 
£1  Paso 


Houston 
Indianapolis 
Kansas  City 
Los  Angelea 
Milwaukee 


(a49*A) 
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Traps  and  V2Jves 
Make  Friends  for  You 


If  the  products  you  specify  do  not  give  entire  satisfaction, 
you  lose  the  confidence  of  your  customer  and  his  future  business 
as  well  as  the  business  of  his  friends. 

You  can  stake  your  reputation  on  Sarco  Radiator  Traps, 
Inlet  Valves,  Steam  Traps,  Temperature  Regu- 
~  ^  lators  and  Strainers,  They  are  guaranteed  to 

give  absolute  satisfaction  and  there  is  a  long 
||||■■||^^^^^  established  concern  that  has  never  broken  a 
promise  nor  shirked  an  honorable  obligation  back 


SARCO  RADIATOR  TRAP 


use  exclusively  the  Sarco  helical  tubing  for  the  expansion  motor 
element — not  annular  corrugations,  but  a  continuous  helix,  or 
spiral,  which  distributes  the  movement  evenly  in  such  a  way  that  the 
metal  never  tires.  This  means  a  high  lift  and  a  clear  open  discharge 
and  extends  indefinitely  the  life  of  the  trap. 

Sarco  Radiator  Traps  are  substantially  made  and  handsomely 
finished. 

They  are  now  installed  in  many  of  the  largest  and  finest  buildings 
from  coast  to  coast. 

They  are  the  highest  grade  Radiator  Trap  sold  at  competitive 
prices, 


Send  for  Booklet  P-1  14. 

SARCO  PACKLESS  INLET  VALVE 

f  the  true  packless  type. 


uses  the  unique  Sarco  helical  tubing  and  is  o: 

Can  be  opened  or  closed  by  a  ^  turn  of  the 
handle,  the  pressure  of  which  is  always  even, 
smooth  and  regular.  Won’t  bind  or  leak. 

A  high-class  valve  of  great  strength  and  un¬ 
usually  handsome  design. 

Send  for  Booklet  P-152. 

SARCO  CO.,  INC. 

231  Broadway,  New  York  City 

Boston  Detroit  Chicago  i.w 

Cleveland  Buffalo  Philadelphia  J 

Peacock  Bros.,  Limited 
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IN  the  First  National  Bank  Building  of 
Boston  twelve  million  cubic  feet  of  air  per 
hour  is  supplied  by  Sturtevant  Silentvane 
Fans  and  Air  Washers. 

By  means  of  the  latter,  the  air  in  this  build¬ 
ing  is  washed  to  make  it  pure.  And  every 
night  attendants  carry  away  five  buckets 
of  dirt,  mud  and  other  impurities,  taken 
out  of  the  air,  that  otherwise  would  have 


By 

1 

Il6 

liffi 

M 

im 

[A  jAsSeV 

York  &  Sawyer,  Architects 

Meyer.  Strong  and  Jones,  Inc.,  Engineers 

Stone  Sl  Webster,  Inc.,  Contractors 


been  discharged  into  the  bank’s  offices  and 
committee  rooms. 

Air  is  drawn  in  from  the  outside— 
thoroughly  laundered  by  Sturtevant  Air 
Washers  and  circulated  thru-out  the  rooms 
and  corridors  of  this  building. 

Engineers  who  select  Sturtevant  Air 
Washers  obtain  the  highest  type  of  air 
washing  apparatus. 


B.  F.  STURTEVANT  COMPANY 


Soles  Engineering  Offices 


AUaat4,0a. 

Bortoa,  Hut 
Bstslo,  ■  T. 
Cjfdsn,  H.  j. 
Ckksgo,  U. 

Ohio 

ratrrtsBd.  Ohio 

"rtrolt,  Mich 
J^ord.  Conn. 

Ind 


Washington,  D.  C. 
Denver,  Colo. 
Kansas  City,  Mo. 
Minneapolis,  Minn. 


Los  AnKolos,  CaL 
Montreal,  P.  Q. 

Nbw  York  City 
Fittsbargti,  Fa. 
Portland,  Ore. 
Rochester,  M.  Y, 

St.  Innls,  Mo. 

Salt  Lake  City,  Utah 
San  Francisco,  CaL 
Seattle,  Wash. 
Toronto.  Ont. 


Plants  located  at 

Hyde  Park,  Mass.  Berkeley,  Cal.  Camden,  N.  J. 

Sturtevant,  Wis.  Framingham,  Mass.  Galt,  Ontario 


Foreign  Representatives 

Stnrtevant  Engineering  Co.  Ltd.  Lor  do 
Btnrtevant  Cle  Fai; 

American  Trading  Co.  loti 

American  Trading  Co.  Shangbs 

Catton  NslU  Eng.  and  Mach.  Oo.  Manll. 
H.  F.  Gregory  dt  Co.  Ltd.  Sydne- 

Blair,  Reed  «  Co.  Ltd.  Well&gtm 

Wesaelhoeft  and  Poor  Caracst 

Wssseiboeft  and  Poor  Bogotr 

General  Machinery  Co.  Tampico 

Pedro  Martinto  Inc.  Lima 

Companla  Itale.Aaaeileana  da 

importaclon  Bnenos  Aires 

A.  E.  Barker  Inhannesbun 

Honolulu  Iron  Works  Co. 
Honolulu,  T.  H. 
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Architects,  Engineers 

and  their 

SCHOOLS 

are  all  listed  in  our  installation  booklet  just  off 
the  press — men  who  approve  “Universal.” 

May  we  send  you  your  copy? 

JOHN  J.  NESBITT,  Inc. 

**  The  Universal  Unit  Ventilation  System 

213  NORTH  VERMONT  AVE.,  ATLANTIC  CITY,  N.  J. 

Branch  Offices  and  Representatives 


NEW  YORK,  N.  Y 
BALTIMORE,  MD. 
DENVER,  COL. 


PORTLAND,  ORE. 
SEATTLE,  WASH. 
PITTSBURGH,  PA. 


TEAR  THIS  OFF 

Sign  on  the  dotted  lines  and  we  will  mail  the  booklet  at  once. 
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CLEAN  AIR  is  a  Part  of  Most  Ventilating  Problems 


The-great  majority  of  engineers  and  architects  know  that  the 
air  of  practically  all  of  our  cities  today  is  so  full  of  dust  and  bac¬ 
teria  that  some  means  of  cleaning  it  must  be  provided  in  the 
solution  of  ventilating  problems  of  every  kind. 

The  Midwest  Air  Filter  installations  made  in  1924  are  con¬ 
vincing  evidehce  of  the  growing  practise  of  providing  for  clean  air 
in  buildings  where  a  proposal  to  install  air  filters  would  have  met 
with  ridicule  a  few  years  ago. 

Here  is  a  partial  list  of  the  various  kinds  of  buildings  in  which 
Midwest  Air  Filters  have  been  installed  during  1924  as  a  result 
of  their  specification  by  the  leading  engineers  and  architects  of  the 
country: 


Art  Galleries 
Auditoriums 
Banks 
Baths 

Chain  Stores 

Churches 

Clubs 

Department  Stores 
Factory  Offices 
Hospitals 


Hotels 

Libraries 

Museums 

Office  Buildings 

Private  Homes 

Restaurants 

Schools 

Telephone  Exchanges 

Temples 

Theatres 


These  are  the  kind  of  buildings  for  which  you  are  called  upon 
to  provide  adequate  ventilation.  That  includes  clean  air.  We  are 
at  your  command  to  show  you  why  Midwest  Air  Filters  should  be 
chosen  for  this  service,  and  to  co-operate  with  you  to  the  fullest 
extent. 


Write  Dept.  F-4  for  a  quotation  on  any  of 
the  current  jobs  on  your  hoards  involving  the 
types  of  buildings  listed  above. 


Cell  and  frame  of  the  New 
Model  Type  U-2  Midwest 
Air  Filter. 


Midwest  Air  Filters 

Are  based  on  the  baffle-impingement  principle 
which  insures  the  removal  of  all  harmful  dust  and  bac¬ 
teria,  and  prevents  the  btiilding  up  of  excessive  resist¬ 
ance  due  to  clogging.  The  new  model  Type  U-2  is  an 
improvement  over  all  previous  models  and  makes, 
from  the  standpoint  of  efficiency,  capacity,  ease  of 
handling,  and  operating  costs.  A  careful  study  of  the 
sturdy  construction,  basic  principle  and  fundamental 
characteristics  of  the  new  model  Type  U-2  will  con¬ 
vince  any  unbiased  engineer  of  its  superiority  over  all 
other  air  cleaning  equipment  now  on  the  market. 
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A\Tiy  the  Lyon  Interlocking  Heaters 
are  Best  for  Hot  Blast  Heating 

A  ITgF  Guaranteed  against  cracked  or  broken  sec¬ 
tions  under  steam  pressure  up  to  100  lbs. 

— Light  in  weight,  avoiding  expensive  foundations  or  supports  where 
used  on  upper  floors  or  roofs. 

— Made  to  fit  in  space  of  any  height  from  40  inches  to  140  inches  in  ’ 
steps  of  10  inches,  thus  avoiding  piling  up  or  decking. 

— Made  in  small  units  that  can  be  assembled  in  the -building,  and 
handled  through  ariy  window,  door  or  small  opening. 

— Heating  surface  closely  assembled,  thus  giving  greater  heating  sur¬ 
face  in  smaller  space. 

— All  prime  heating  surface  with  the  resulting  high  efficiency. 

— Are  pipe  heaters,  admitting  steam  at  the  top,  the  force  of  which 
drives  the  air  down  to  the  air  vents  at  the  bottom,  thus  assuring 
rapid  and  uniform  circulation. 

— Have  all  advantages  of  old  style  pipe  heaters  (in  satisfactory  use 
for  forty  years),  with  objectionable  features  of  bulk  and  weight 
removed. 

— Made  of  full  strength  Spellerized  pipe,  virtually  rust  and  corrosion 
proof. 

Front  view  of  Heater  made  up  of  5  rows  of  12  ttj  •« 

sections  each,  70"  on  5"  centers,  and  containing  liCaOCrS  End  UESCS  .EfC  prCSSCd  in  by  hydrEullC  pTCSSUrC  without 

1050  sq.  ft.  of  heating  surface  with  13.8  sq.  ft.  threading — sections  assembled  with  extra  heavy  right  and  left  nip- 

Free  Area.  Weight  5820  lbs.  pleS. 

— Designed  for  extreme  conditions,  such  as  40°  below  zero  intake  temperature  and  velocity  up  to  2000  feet  per 
minute,  under  which  conditions  of  temperature,  humidity  and  velocity,  the  condensation  becomes  excessive. 
— Price  compares  favorably  with  that  of  other  heaters,  and  their  light  weight  saves  on  freight.  Cost  of  in¬ 
stallation  also  much  less. 

Specially  Adapted  Where  Ventilation  Required 

A  Lyon  Interlocking  Heater  was  installed  seyeral  years  ago  in  the 
laundry  building  of  the  Y.  M.  C.  A.,  Chicago,  and  proved  so  satis¬ 
factory  that  we  have  just  sold  our  Lyon  Interlocking  Heaters  for 
use  in  the  Y.  M.  C.  A.  Building  of  Austin,  Ill.  and  the  Y.  M.  C.  A. 

Building  of  Englewood,  Ill. — these  two  buildings  in  the  suburbs  of 
Chicago — estimated  to  cost  $600,000  each. 

These  heaters  have  been  adopted  and  are  being  used  by  a  number  of 
the  largest  MANUFACTURERS  of  UNIT  HEATERS  through 
out  the  country. 

We  recently  made  shipment  for  one  of  the  large  fan  manufacturers 
of  Chicago,  to  one  of  the  large  railroad  companies  where  PRESSURE 
OF  140  LBS.  WAS  REQUIRED.  These  heaters  were  tested  in 
the  presence  of  the  fan  company’s  engineer  to  180  lbs.  hydraulic  pres¬ 
sure  without  leaks  or  sweats  of  any  kind,  to  the  great  delight  and 
satisfaction  of  the  witnessing  engineer. 

Valuable  Data  FREE 

Our  68  page  catalog  containing  over  70,000  result  figures  of  data  on* 

final  tCTfipcTatuTcs  and  condensations  fvotn  cevtain  intahc  tempeva"'  Comc-r  vipw  of  Hoator  ma^o  up  of  5  rows  of 
tures  and  velocity,  which  cost  over  $2,000  in  cash  and  over  350,000  seotlons  each,  70"  on  5"  centers,  and  contalnii 
figures  to  compute,  mailed  free  to  Engineers,  Architects  and  Contrac-  heating  surface  with  13.2  sq. 

^  e  1  ’4.  t  't.  Free  Area.  Weight  5820  lb. 

tors  of  record — ^write  for  it. 


Corner  view  of  Heater  made  up  of  5  rows  of  U 
sections  each,  70"  on  5"  centers,  and  contalniof 
1050  sq.  ft.  of  heating  surface  with  13.2  sq.  ft 
Free  Area.  Weight  5820  lb. 


LYON  PRODUCTS  COMPANY,  Inc. 

314-316  Union  Park  Court  CHICAGO,  ILL. 


Hhofo  by  Fairchild  Airial  Camera  Corp.,  N.  T 


Four  of  the  Finest  Building! 
in  Downtown  New  York 


have  installed  in  them  the  Massachusetts  Blower  Company’s  fans. 
These  buildings — designated  by  the  white  circles — are  the  Woolworth 
Building,  Municipal  Building,  New  York  County  Court  House,  and 
The  Citizens  National  Bank  Building. 

The  Massachusetts  Squirrel  Cage  Fans  are  backed  by  twenty-five 
I  years’  experience. 

From  New  York  to  San  Francisco  we  could  draw  white  circles  on 
the  skyline  where  prominent  buildings  have  them  installed,  and  where 
they  have  proven  economical,  efficient  and  dependable  under  all  sorts  of  operating  conditions.  Let  us 
mail  you  our  complete  technical  data. 


MASSACHUSEHS  BLOWER  CO.,  Watertown,  Mass 


Division  of 


THE  BISHOP &BABC0CK  CO 


CENERAl  OFFICE^  K  FACTOOIES '  CIEVEIANO.  OHIO 


AMSTERDAM.  N.  Y. 

F.  E.  D>^er 

J|>«Bi8hop  &  Babcock  Co. 
Mitchell  Street. 
H^-timore.  MD. 
fojWing  .Serrice  Co. 
ms  North  Charles  Street 
®OOTqN  MASS. 

5**hop  &  Babcock  Co. 
Ml  Deronshire  St. 

buffalo.  N.  Y. 

311  White  Building 
^^ILLE,  N.  C. 

««  Industrial  Sales  Co. 
Drhumor  Bldg. 


SAN  FRANCISCO,  CALIP. 
Walter  Leland 
660  Howard  St. 
SPOKANE.  WASH. 

R.  L.  Nelsoa 

810  Empire  State  Bldg. 

ST.  LOUIS.  MO. 

The  Bishop  k  Babowk  Co. 
210  South  Broadway 
MEXICO,  D.  F. 

Bishop  &  Babcock  Mexico 
Co.,  S.  A.  Nuero  Mexico, 


NEW  YORK  CITY 
The  Bishop  &  Babcock  Co. 
444  Lafayette  Street 
OKLAHOMA  CITY,  OKLA. 
Federal  Steam  Spec.  Co. 
120-122  E.  Main  St. 
PHILADELPHIA,  PA. 
Alexander  &  McDeritt 
1725  Sansom  St. 
PITTSBURGH,  PA. 

The  Bishop  &  Babcock  Co. 
412  Third  Are. 
PORTLAND,  ORE. 

J.  M.  Main  &  Co..  1114 
Northwestern  Bank  Bldg. 
RICHMOND.  VA. 

Virginia  Equipment  & 
Supply  Company 


CHICAGO,  ILL. 

The  Bishop  A  Babcock  Co. 
112  West  Austin  Ave. 
CINCINNATI,  O. 

C.  R.  Lingo  Engineering 
Sales  Company 
304  Sycamore  Street 
CLEVELAND.  O. 

General  Offices 
1200  E.  55th  Street 
DALLAS,  TEX. 

The  Bishop  A  Babcock  Co. 
1106  Commerce  Street 
DENVER,  COLO. 

The  Daly  Co. 

DETROIT.  MICH. 

T.  R.  Woolley 
Donovan  Building 


FORT  WAYNE,  IND. 

P.  A  H.  Supply  Co. 

225  E.  Columbia  Street 

KANSAS  CITY,  MO. 

The  Bishop  A  Babcock  Co. 
1729-31  Main  St. 

MONTREAL,  CANADA 
The  Linde  Canadian  Re¬ 
frigerating  Co..  Ltd. 

37  St.  Peter  Street 

MILWAUKEE,  WIS. 

Riley  A  Fredericks 
Security  Building 

NASHVILLE,  TENN. 

Ryan  Sales  Co. 

922  Stalkman  Building 


TOKYO,  JAPAN 
Saito  Shoso 
Maru  No  Uchi  Building 
DES  MOINES.  lA. 

H.  F.  Willis 
P.  O.  Box  367 


t 

! 
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G>nstant  Supply  of 
Hot  Water  at  Right 
Temperature  at 
All  Times 

If  you  can  assure,  at  all  times,  a  plenti¬ 
ful  supply  of  Hot  Water  heated  always 
at  the  right  temperature,  isn’t  a  small  ad¬ 
ditional  expenditure  for  your  Hot  Water 
System  justified? 

Installing  the  Honeco  Temperature 
Controller  means  comparatively  little 
extra  expense,  but  it  does  mean  consider¬ 
ably  more  satisfactory  service  and  you 
save  coal  in  addition. 

Honeco 

HOT  WATER  SUPPLY 

Temperature  Controller 


is  adapted  for 
all  types  of  Hot 
Water  Heaters. 
Easily  installed 
— requires  no 
care  or  attention 
— guaranteed  to 
give  perfect  sat¬ 
isfaction. 

Prices  and  Honeco 
Bulletin  R-14  on 
request. 


flmeritanSdiaeffer&BiiilenbeisQiniaration 

Succeeding 

THE  SCHAEFFER  ft  AMERICAN  STEAM  GAUGE  ft 
BUDENBERG  MFG.  CO  VALVE  MFG.  CO 

HOHMANN-NELSON  COMPANY 


^Boston  Detroit  Tulin 

Buffalo  Cleveland  Philadelphia 

*ChicaEO  *Los  Angelea  ^Pittsburgh 

Sak  Lake  City  *  Seattle 

*Stoek  carried  at  these  branches 
Direct  Factory  Representatiyei  for  Canada: 
Mechanical  Equipment  Co.,  902  New  Birka  Bldg.,  Montreal 


BROOKLYN,  N.  Y. 


H  «  H  9  9  0  A  ,1 


9  9  9  9  9 


Foxboro  Gadge  Board  at  the 
Knickerbocker  Portland  Cement  Co.,  Inc., 

Hudson,  N.  Y. 

What  is  the  Life  of 
Foxboro  Instruments? 

The  use  of  one  hundred  thousand  Foxboro 
instruments  in  a  majority  of  the  giant  central 
stations  and  great  industrial  plants  of  the  coun¬ 
try  is  an  overwhelming  acknowledgment  of 
their  superior  accuracy  and  dependability. 

“  But  is  this  greater  accuracy  and  dependa¬ 
bility  of  Foxboro  instruments  gained  at  the 
expetise  of  sturdiness?”  we  were  asked  recently. 

To  answer  this  question  we  dug  into  the  past 
— looked  up  sales  orders  as  far  back  as  1910  and 
frankly  asked  our  customers  what  service  Fox¬ 
boro  instruments  have  given. 

15  Years  and  Still  Going  Strong 

Read  a  few  of  the  replies  we  received.  This  Is 
remarkable  testimony  of  Foxboro  longevity. 


The  Corno  Milla  Co. — 

Cedar  Rapida,  la. 
is  glad  to  say  that  the  Foxboro  Re¬ 
cording  Gauge,  purchased  May 
10,-1911,  is  still  in  use  and  giving 
accurate  results.  It  has  operated 
24  hours  a  day  and  every  day  in 
the  year  since  being  installed. 


Berry  Brothers,  Inc.— 
Detroit,  Mich. 

“The  Foxboro  Recording Tho- 
mometer  purchased  Maim  23, 
1911,  has  been  in  service  daDy, 
registering  up  to  600  m 

is  still  in  excellent  condition.  TUs 
instrument  has  never  been  re¬ 
paired.” 


Just  as  the  United  States  Government  came  as  a  matter 
of  course  to  Foxboro  for  air  speed  indicators  to  equip  the 
■  famous  Round-the-World  Cruisers,  so  do  engineers  and 
manufacturers  in  all  lines  of  industry  come  to  Foxtoro 
when  they  are  in  need  of  accurate,  dependable  indicating, 
recording  and  controlling  instruments,  sturdy  enough  to 
withstand  long  years  of  service. 

Write  for  Bulletin  R96-1. 

THE  FOXBORO  CO.,  INC. 

Neponset  Avenue,  Foxboro,  Mass.,  U.S.A. 

New  York  Chicago  Boston  Philadelphia  Pittabargb 
'  Cleveland  Rochester  Birmingham  Tulsa 
Los  Angeles  San  Francisco  Portland,  Ore. 


TRADE  MARK  _ ... 

THE  COMPASS  OF  /NDUSTSL 


I  Indicating 


Recording 


Controllint 


liiiininiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiimiiiiiiiiiniiitiiiuiiniiiiiiiiiii" 
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REED 

A  I  R 

I  s 

CLEAN 

AIR 

REED  Air  Filters  are  used  to  supply  clean 
air  for  the  ventilation  of: 

Hotels,  Restaurants,  Schools,  Stores, 
Banks,  Churches,  Theatres, 

Offices,  Factories,  Etc. 


^ - « 

‘"Li" 

I  . . 

\  ivooVvcatio^"’*  .  . 


VISUAL  EVIDENCE 

that  REED  AIR  is  Clean  Air 

These  two  micro  photographs  tell  the 
story  graphically.  The  one  on  the  right 
shows  the  normal  dust  content  in  aver¬ 
age  city  air,  magnified  60  diameters.  Over 
80%  of  this  dust  is  carbon — soot,  coal  dust; 
etc. — the  remaining  20%  comprises  road  dust, 
sand,  fine  particles  of  metal  and  other  grit. 

At  the  left  is  shown  the  small  amount  of  dust 
in  the  air  after  passing  through  a  Reed  filter. 
Neetl  Air  is  clean  air — guaranteed  97%  free 
from  dust  and  carbon.  Used  wherever  clean 
air  is  required.  Facts  and  figures  upon  request. 

REED  AIR®FILTER  COMPANY,  Inc. 

215  Central  Ave.,  Louisville,  Ky.  50  Church  St.,  New  York  City 
Offices  in  Principal  Cities 

HejedAir 

TRADE  /  I 

Ik 


TRADE 


MARK 
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Rough  handling  in  tran- 
-sit  or  in  your  plant 
holds  no  terror  for  this 
rugged  thermometer.  It  has 
no  fragile  glass  tube — no 
levers,  hair-springs,  gears  or 
other  delicate  parts  to  break 
or  get  out  of  adjustment. 

Even  if  rough  handling 
throws  the  Motoco  Ther¬ 
mometer  slightly  out  of  cali¬ 
bration,  it  can  be  quickly  re-calibrated  right  on  the 
job.  Think  of  the  time,  trouble  and  expense  that 
saves!  This  is  a  feature  found  only  in  the 


BETTER  RESULTS  FROM 
HEATING  AND  VENTILATING 
SYSTEMS— 


are  induced  by 

Bprsfous 

NCO.as.PAT.orricc 

Recording  Instruments 

The'  illustration  aboTe  shows  Recordins  Thermometer  suitable  toi 
taking  outdoor  atmospheric  temperatures.  It  is  provided  with  i 
long  flexible  connecting  tube  so  tnat  the  instrument  can  be  hutalM 
indoors  and  the  sensitive  bulb  in  a  weather-house  outside. 

This  is  particularly  suitable  for  apartment  bouses,  hotels,  public  bnilA' 
ings  including  schools,  theaters,  municiple,  etc. 

By  knowing  the  outside  temiierature  at  all  times  the  engineer  is  lUi 
to  regulate  the  indoor  temperatures  more  closely. 

Ask  for  copy  of  Bulletin  No.  N-803. 


Shows  screw  for 
recalibrating 


THE  BRISTOL  COMPANY 
Waterbury,  Connecticut 


INDUSTRIAL  THEBMOMEIEBw 


By  simply  turning  the 
screw  shown  in  above 
illustration  the  pointer 
may  be  moved  to  the  de¬ 
sired  position. 

Motoco  Thermometer 
is  built  for  long  life — the 
thing  you  pay  for.  And 
the  thing  you  get  in  the 
Motoco  even  though  you 
pay  no  more  for  this  easy' 
tO'Vead  dial  thermometer 
than  you’d  have  to  pay 
for  a  high-grade  armored 
glass-tube  thermometer. 

Made  for  temperatures 
from  minus  40°  to  plus 
750°  F.  with  tubing  or  straight  or  angle  stem. 

Don’t  buy  another  thermometer  until  you  read 
our  interesting  catalog  No.  7, 

Write  for  a  copy 


proportion  the  steam  to  each  radiator 
according  to  the  pressure  provided. 
With  them  in  the  radiators 
OPEN  WINDOWS 

cannot  increase  the  steam  condensed. 
Only  as  niuch  steam  will  enter  the  radi¬ 
ators  as  the  nozzle  plugs  will  permit  at 
the  pressure  supplied. 

THE  NOZZLE  PLUG  IS  HXED 
THE  OWNER  VARIES  THE  PRESSURE 
What  could  be  more  simple? 

It  is  just  as  economical  as  it  is  simple. 
Write  for  literature 

THE  HOLLEY  ENGINEERING  CO. 

VIRGINIA,  MINN. 


Patent 

Allowed 


Can  be  furnished  with 
50  feet  of  tubing 


The  MOTO  METER  CO.,  Inc 

Industrial  Thermometer  Division 

7  Wilbur  Avenue 

LONG  ISLAND  CITY,  N.  Y. 

Made  hy  the  manufacturers  of  the  famous 
Boyce  Moto  Meter 
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For  more  than  20  years 
dissolved  acetylene  for 
welding  and  cutting 
has  heen  supplied  in 
portable  cylinders  hy 

DISSOLVED  ACETYLENE 

The  PREST-O-IyiTE  Company,  Inc. 

Oxy-Acetylene  Division 

General  Offices:  Carbide  8L  Carbon  Bldg.,  30  East  42d  St.,  New  Yotic 
In  Canada:  Prest>0'Lite  Co.  of  Canada,  Limited,  Toronto 

31  Plants— 55  Warehouses— 21  District  Sales  Offices 


V* 
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BOOKS  ON  HEATING  AND 
VENTILATING 


Nelaen  S.  Thomp?on.  Third  revised  edition,  covering  the 
used  by  the  Trewury  Department  in  the  design  of  the  entire^li 
cal  equipment  of  Federal  Building  under  its  control.  Include 
on  heating  and  ventilating,  plumbing,  drainage  and  water  suod* 
-  and  wiring  systems,  lighting  fixtur^ 

r  planU,  motors  and  controlling  apparatus  ^ 
operating  data,  etc.  Size  6  x  9  in.  4(jo  S 


terns,  gas  piping,  conduit,  k>iu  tTinna  axaicms,  ug 
vators,  small  power  planU,  motors  and  controlling 

cleaning  systems,  - ' 

Goth  $4.00. 

PLUMBERS’  HANDBOOK.  By  Samuel  E.  Dibble.  This  work  cm 
tains  valuable  data  for  the  heating  engineer  and  estimator,  archil 
building  contractor  and  sheet  metal  worker,  as  well  as  for^ 

f lumber.  Each  subject  is  treated  by  a  specialist,  the  section 

'ipe  Standards  and  Pipe  Dies  by  F.  N.  Speller  and  that  on 
by  Alphonse  A.  Adler.  Size  4  x  7  in.  629  pp.  '316  ills.  Cloth, 

MECHANICAL  EQUIPMENT  OF  BUILDINGS.  Vol.  1.  Heitiit 
and  Ventilation.  By  Louis  A.  Harding  and  Arthur  C  Willard.^1 
of  the  most  complete  trAtises  ever  published  on  this  subject  Wr^ 
for  the  practicing  engineer,  as  well  as  for  the  student  Size  7  x  lu 
in.,  flexible  binding.  621  pages  and  profusely  illustrated.  Price  l&M 
Vol.  II.  Power  plants  and  _  Refrigeration.  An  equally  comgitit 
treatise,  illustrating  atid  describing  in  detail  modern  power-plsaa  (k- 
sign  and  refrigerating  practice.  Size  6f4  x  9  H  in.,  flexible  bindiw 


New  Model 
77  with  7- 
jewel,  8- 
day  Clock 


New  Elec¬ 
tric  Motor 


iiilt  on  the  Solid 
Foundation  of 


Year  after  year  the  Minneapolis  Heat 
Regulator  Company  has  forged  ahead, 
developing  better  automatic  heat  control 
devices.  Nothing  has  been  left  undone  to 
win  perfection  for  Minneapolis  equipment. 
The  new  Model  77,  with  7-jewel,  8-day 
clock  is  a  development  that  overshadows 
any  previous  achievement.  And  the  new 
electric  motor  is  likewise  a  remarkable  ac¬ 
complishment. 

These  two  devices  represent  the  greatest 
advance  in  years  in  the  manufacture  of 


STEAM  POWER  PLANTS:  Their  Design  and  ConstructioB.  Bjr 
Henry  C  Meyer,  Jr.,  M.  E.  Third  edition,  fully  revised.  One  cf 
the  standard  works  on  the  design  and  construction  of  power 
Covers  proportioning  boilers,  selection  and  writing  specificitioai 
for  steam  engines,  selection  and  arrangement  of  auxiliaries,  C(m> 
struction  of  chimneys,  coal  handling,  etc.  219  pages.  Size  6x9  in. 
Illustrated  with  folding  plates.  Price,  $2.00  postpaid. 

PRACTICAL  STEAM  AND  HOT  WATER  HEATING.  By  Alfred  G. 
King.  Containing  over  300  detailed  illustrations.  The  hook  it  i 
working  manual  for  heating  contractors,  journeymen  steam  fittea 
•architects  and  builders.  Describes  various  systems  of  heating  ind 
ventilation  and  includes  useful  data  and  tables  for  estimating,  inti')I 
ing  and  testing  such  systems.  8vo.  367  pages.  Price,  $3.50. 

MECHANICS  OF  HEATING  AND  VENTILATING.  By  Kotmd 
Meier.  Including  a  series  of  ten  charts  containing  data  relatin;  tt 
the  flow  of  water,  steam  and  air,  collected  by  Mr.  Meier  durin  u 
experience  of  26  years  in  heating  and  ventilating  work,  both  in  tha 
country  and  abroad.  Each  of  the  charts  replaces  a  series  of  tibia 
on  the  subject,  nving  at  a  glance  the  results  of  a  calculation  fron  uy 
combination  of  factors.  161  pages,  illustrated,  with  ten  large  ebartt. 
Size  6x9  in.  Price,  $5.00.  Separate  sets  of  charts  printed  cn  dotk, 

‘  with  lines  in  different  colors  and  mounted  on  boards.  Single  chirti, 
$1.50.  Sets  of  ten,  $15.00. 

HEATING  AND  VENTILATING  BUILDINGS,  a  standard  mtnoil 
for  heating  ennneers  and  architects.  By  Prof.  R.  C.  Carpenter. 
Sixth  edition,  largely  rewritten.  577  pages,  277  illustrations,  Sro, 
cloth,  $3.00. 

HANDBOOK  FOR  HEATING  AND  VENTILATING  ENGINEERS 
By  James  D.  Hoffman.  Fourth  edition  of  this  important  work  en* 
tirely  rewritten  and  reset.  A  standard  manual  covering  theory  *<x> 
practice,  with  special  chapters  on  heat  losses,  furnace  heating,  wittf 
and  steam  heating,  mechanical  vacuum  heating,  mechanical  wann,«i 
heating,  temperature  control,  electrical  heating  and  refrigeraboa 
With  appendix  of  75  tables.  Size  4J4  x  6H  in.  Pp.  478.  Pri“ 
$4.50  postpaid. 

CENTRAL  STATION  HEATING.  By  Byron  T.-  Gifford.  Se^ 
edition.  Important  new  chapters  on  costs  and  accounting, 
ment  and  renewal  reserve  and  how  to  figure  it,  and  economic  tw 
design  of  high-pressure  distribution  systems  are  included  in  w 
new  edition  of  this  work,  which  presents  the  most  advanced  prachw 
in  central  station  heating^  both  steam  and  hot  water.  Centrw_  Ststioi 
Heating  is  used  as  a  guide  in  many  states  of  the  public  utihty^  co» 
missions.  280  pages  with  46  illustrations  including  40  pages  of 
cellaneous  engineering  data.  Size  6  x  954  ins.,  bound  in  cloth.  Pnet 
$4.00. 

HANDBOOK  OF  THE  NATIONAL  DISTRICT  HEATING  ASSO¬ 
CIATION.  Devoted  to  data  on  all  phases  of  Central  Station 
work,  including  generation,  distribution,  utilization,  meters  w 
water  heating,  compiled  by  the  Association’s  Educational  Co®®*?! 
All  new  and  revised  data  for  this  book  will  be  supplied  free  for^ 
years.  Bound  in  leather,  with  six-ring  binder.  Price  $5.00,  P<w 
paid. 
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The  Heart  of  the  Heating  Plant’ 


Model  77  is  greatly  simplified,  better  in 
many  ways.  The  new  clock,  a  time  piece 
of  outstanding  merit,  is  built  in  the  Min¬ 
neapolis  factory.  AU  tripping  mechanism 
is  contained  in  the  clocl^  All  clocks  are 
interchangeable.  Upkeep  service  is  re¬ 
duced  to  the  very  minimum.  The  clock 
is  guaranteed  for  5  years. 

The  new  Electric  Motor  is  far  ahead  of 
old  models.  Powerful— easy  to  install. 
Completely  enclosed  in  a  die-cast  alumi¬ 
num  housing. 

Forty  years  of  experience  have  gone  into 
these  two  new  models.  They  represent  the 
latest  and  best.  Let  us  send  you  complete 
information  now.  Write  today. 

Minneapolis  Heat  Regulator  Co. 

Established  1885 

2804  Fourth  Are.,  So.  Minneapolis,  Minn. 
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A  REMEDY  FOR  BALKY 
Qhimm  SYSTEMS 


THE  A  &  P  AUTOMATIC 
HYDRAUUC  VACUUM 
PRODUCER  MAINTAINS 
CONSTANT  VACUUM  IN 
STEAM  HEATING  SYS* 
TEMS 

No  tampering  with  .  air 
valves,  foul  air  eliminated. 
No  water  hammering.  Effi¬ 
ciency  proved,  merits  in¬ 
vestigation. 


o  ■  n  .j  Aak  for  pricm*  and  Bullmtin 

(lurches.  School*,  Re*idences,  „  , 


Theatre*.  Indintrial  Bldg*. 

A  &  P  REGULATOR  CO., 


Park  Ridge,  111. 


The  Sterico-Rdy, 

TEMPEfcMURE  CONTROL 


CATALOGS  of  particular  value  to 
Heating  and  Ventilating  engineers 

Tycos  Catalogs  are  sent  without  obligation.  Write 
for  the  one  or  ones  you  desire.  A  few  are  listed, 
here. 

Part  1 — Power  Plant  Catalog 

Part  800 — For  Enclosed  Space  Applications,  Air 
Ducts,  etc. 

Part  1300 — Hygrometers,  Indicating  &  Recording 
Part  8000 — Recording  and  Index  Thermometers 

Part  15000 — “Single  Duty”  Tem¬ 
perature  Regulators 

Part  17000 — “Type  P”  (Rigid 
Stem)  Temperature  Regula- 


The  only  Control  in  existence  that  regulates  at  the 
radiator  without  wall  thermostats,  air  compressors  and 
piping. 

The  most  modern  way  of  controlling  room  temper¬ 
ature. 

Will  maintain  room  temperature  accurately  at  any 
degree  from  60  to  80  deg. 

Has  been  in  use  for  the  past  eight  years. 

Costs  one-fourth  as  much  as  other  regulators. 

Write  for  Bulletin  No.  35. 

the  sterling  engineering  co. 

1630—44  Holton  St., 

MilMraukee,  Wis. 


387 


eratnv  Instruments 

INDICATING  -  RECORDING  -  CONTROLLING 


There’s  a  Tycos  or  Taylor  Instrunieiit 
for  Evei'y  Purpose 


Taylor  Instrument  Companies 

Rochester,  N.V.  U.S.A. 

Canadian  Plant 
Tycos  Building  ,  Toronto, Canada  . 
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Sectional  view, 
Fig.  /  6  S. 
Bronze  Radia¬ 
tor  Angle  Valve, 
with  male  union. 


1  ' 


TheyVe  your  valves 
to  many  people 

Of  course  you  do  not  make 
the  valves  you  install,  but  to 

S  owners  they’re  your  valves. 

Let  yourself  be  represented 
by  valves  made  for  the  maxi¬ 
mum  service,  not  merely  the 
average;  let  your  valves  be 
Jenkins  Valves  on  all  heating 
and  piping  contracts.  The 
Fig.  3  7  0,  Jenkins  “Diamond”  mark 

screwed.  Stand-  j  r  i  « 

ard  Bronze  Stands  for  valves  well  made 
Cate  Valve.  from  the  best  metals,  and 

tested  under  severe  condi¬ 
tions  to  allow  a  wide  margin 

S  Genuine  Jenkins  Valves  are 
supplied  in  all  types,  but  only 
one  quality — the  highest.  At 
supply  houses  everywhere. 

JENKINS  BROS. 

Fig.  1  0  8,  80  White  Street . New  York,  N.  Y. 

screwed.  Stand-  524  Atlantic  Avenue . Boston,  Mass. 

ard  Bronze  133  No.  Seventh  Street.  .Philadelphia,  Pa. 
Angle  Valve.  646  Washington  Boulevard ....  Chicago,  Ill. 

JENKINS  BROS.,  LIMITED 

Montreal,  Canada  London,  England 


Always  marked  with  the  "Diamond”  ' 

erndnsValves 

f  SINCE  1864 


The 

STICKLE 

Thermostatic 
Radiator 
Valve 


The  Expansion  principle  in  return  line  Radiator  Traps 
is  not  novel  or  new.  Consequently  the  difference  in  diii 
class  of  Traps  is  in  the  construction. 

The  expansive  movement  of  this  diaphragm  is  fully 
one-quarter  inch,  which  is  much  more  than  is  necessaryfor 
opening  and  closing  the  valve.  This  gives  a  factor  of 
safety  which  is  greater  than  any  valve  made,  consequently 
it  require*  no  adjustment.  May  we  send  you  our  bulletin? 

STICKLE  STEAM  SPECIALTIES  CO. 
INDIANAPOLIS,  IND. 

New  York  Office  Borton  Offic* 

46  E.  41st  St.  52  Sudbnrr  St 


Stay-Rite  All-Metal 
Radiator  Traps  and 
Valves  are  a  good  prop¬ 
osition  for  Jobbers, 
Contractor  and  user 
alike,  because  they  are 
simple,  profitable  and  sure 

Write  to  day  for  litmratarm  and  prices. 


-  A  New  Feature  Which  Every 
Steamfitter  Will  Quickly  Appreciate 


l_A.\/  I  G  M  E 


COMI 

RAD 


AIL-NUTS  have  always  been  the  greatest  source  of  trouble  when 
installing  radiator  valves,  consequently  we  have  decided  to  make 
our  valves  free  from  the  danger  of  strain  at  this  point  which  has 
to  bear  the  greatest  stress. 

Common wealth-Lavigne  Radiator  Valves  are  now  equipped  with  tail- 
nuts  made  from  brass  forgings.  They  will  not  crack  nor  split  and  are 
twice  as  strong  as  the  cast  nuts  used  on  ordinary  valves. 

Every  steam-fitter  is  familiar  with  the  abuse  a  tail-nut  must  withstand, 
and  he  knows  from  personal  experience  the  trouble  a  broken  nut  may 
cause.  We  believe  the  forged  brass  nut  is  an  improvement  the  trade 
will  at  once  appreciate. 

The  importance  of  an  improvement  depends  on  the  article  being  im¬ 
proved.  Commonwealth-Lavigne  Radiator  Valves  have  always  been 
one  of  the  greatest  values  on  the  market — the  forged  nut  makes  them 
an  easier,  more  economical  valve  to  install.  Your  Jobber  Can  Supply 
You. 

COMMONWEALTH  BRASS  CORPORATION,  DETROIT 

New  York  San  Francisco  Chicago 


In  addition  to  a  full 
line  of  standard  ra¬ 
diator  valves,  also 
manufacturers  of  the 
L  a  V  i  g  n  e  Packless 
Quick  Opening 
Steam  Radiator 
Valve. 


Clip  those  pressures 
— they  cost  money 


THE  HEATING  AND  VENTILATING  MAGAZINE 


February,  ijjj 


The  Wm.  Powell  Company 

Cincinnati,  Ohio 


Gate  Valves 


Standard  Bronze 


Kennedy  Bronze  Gate  Valves  have  been  so  widely 
used  that  they  scarcely  need  description.  For  almost 
half  a  century  valve  users  have  standardized  on  them 
because  of  their  simple,  strong  and  efficient  construc¬ 
tion. 

Contact  of  seats  and  discs  only  at  moment  of 
closure,  specially  large,  non-heating  wheel  fastened 
to  stem  by  unit,  liberal  packing  recesses,  double  taper 
one-piece  discs,  full,  sharp  screw-threads,  and  stem 
of  special  bronze  of  50^000  lb.  tensile  strength,  are 
some  of  the  features  that  explain  the  great  popularity 
of  these  valves. 

They  are  built  in  a  wide  range  of  sizes  and  are 
fully  described  in  Catalog  45,  together  with  the  en¬ 
tire  Kennedy  line  of  over  4600  different  types  and 
sizes  of  valves  and  fittings.  Send  for  a  copy. 


Branch  Offices 
and  Warehouses 
NEW  YORK: 

128-132  White  St. 
FRANCISCO: 

448-450  Tenth  St. 
BOSTON:  47  India  St. 
CHICAGO : 

228  N.  Jefferson  St. 


Sales  -Offices: 

SAET  LAKE  CITY: 

222  Dooly  Bldg. 
EL  PASO:  1103  Noble  Sl 
SEATTLE:  250  Central  Bldg. 
KANSAS  CITY,  MO.: 

411  American  Bank  Bldg. 
LOS  ANGELES 

723  Title  Insurance  Bldg. 
PHILADELPHIA:  Hotel  Vendig. 


Size*  H  to  3  inches 


HV-2P-RTG 


Ask  your  dealer,  for 
T^owll  *Oalces 


The  heating  system 
that  is  operating  at 
higher  pressure  than 
it  actually  needs  is 
piling  up  a  big  an¬ 
nual  waste.  A  Davis 
Regulator  saves  that. 


This  regulator  is  sturdy  and  simple.  It  has  a 
cylinder  of  high-grade  bronze  tubing  and  its 
piston  is  a  bronze  casting,  grooved  its  en¬ 
tire  length  to  form  a  water  seal  with  condensed 
steam. 

The  free  Davis  catalog  goes  into  the  details. 
Send  for  yours,  addressing  the  G.  M.  Davis 
Re^lator  Company  at  436  Milwaukee  Ave., 
Chicago. 

1875— Valve  builders  tor  fifty  years — 1925 


r  ng.  160  ' 


UNION 
COMPOSITE 
DISC  VALVES 

ALWAYS 

DEPENDABLE 

For  Hot  Water  | 
or  Steam 
Heating 

Notice  the 
Union  Bonnet 
Connection 
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further,  this  handle  is  removable  and  interchangeable  with  our  Lever  handle,  effecting  a  material  advan¬ 
tage  to  customer  in  matter  of  convenience  of  changing  from  one  to  the  other  on  job  if  for  any  reason  change  is 
desired. 

IMPORTANT  s  These  cone  disc  valves  cost  but  very  little  more  than  our  regular  Packless  hot 

water  valves  and  meet  competition  packed  valve  costs  with  a  strictly  high- 
grade  GUARANTEED  packless  valve  for  Apartment  House  operation  or  any  class  of  work. 


Marsh  Re-enforced  Packless  Cone  Disc  Radiator  Valves 

AGAIN:  Something,  iww  and  an  improvement  in  Radiator  Valve  Discs. 

Marsh  Re-enforced  Packless  Reversible  Cone  Disc  Radiator  Valves  are  a  FURTHER  IMPROVEMENT 
in  valve  construction.  •  . 

The  Marsh  Cone  Disc  is  of  special  steam  composition  and.  will  ontwear  and  ^ve  superior  service  to  a  flat 
disc  for  three  reasons; 


STEAM 

COMPOSITION 
.  CONE  DISC 


With  this  Oval  Wheel  Handle  you  have  the  same  dial  and  indicator  control  as  with  Lever  handle  and  a 
much  stronger  and  more  serviceable  CONSTRUCTION  than  is  possible  with  a  Wood  wheel  as  this  com¬ 
position  wont  break  or  split  as  will  wood. 
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Long 

and 

Reliable 

Service 

Guaranteed 


Large  Insurance  Company 


Private  Residences, 
Apartment  Houses, 
Hotels,  Hospitals, 
Restaurants  and 
Public  Institutions 


Uses  Dahlquist  Copper 
Hot  Water  Boilers 

Two  800-gallon  Dahlquist  Boilers  of  the  above  type  were 
installed  by  the  W.  G.  Cornell  Company  in  the  new  John 
Hancock  Mutual  Life  Insurance  Building  in  Boston.  Size  of 
boilers  9  feet  6  inches  long  and  4  feet  in  diameter. 

Before  specifying,  write  us  for  further  Dahlquist  data. 

DAHLQUIST  MFC.  CO., 

40  WEST  3rd  STREET,  BOSTON,  MASS. 


Coal  now  com¬ 
pletely  consumed 

- no  more  sift- 

i  n  g  of  ashes. 
Proper  damper  ' 
regulation  in-  : 
sures  greatly,  re¬ 
duced  quantity  \ 
of  fine  a,sh. 


Now  Sell 

Even  Greater  Furnace  Efficiency 

Combusto  equipped,  the  heating  plants  you  sell, 
not  alone  burn  freer  from  ash  and  clinker,  they 
also  effect  for  their  owners  a  10  to  30%  savings 
in  coal,  a  more  uniform  flow  of  heat  from  fewer 
number  of  firings  and  an  absolute  freedom  from 
soot  and  coal  gas.  Combusto  is  the  only  device 
of  its  kind,  endorsed  by  leading  heating  and 
ventilating  engineers. 

Heating  contractors  of  high  standing  are  invited 
to  communicate  with  us  for  exclusive  distributor 
rights  in  their  territory. 

_  DRAFT 


No.  9  Bracket  for  Legless  Column  Radiation 

All  That  A  Radiator  Bracket 
Should  Be 

Gleockle  Radiator  Brackets  are  designed  and  constructed  by 
men  who  are  thoroughly  familiar  with  radiator  bracket  re- 

fuirements.  They  are  all  that  a  radiator  bracket  should  be. 

hey  are  safe^  convenient,  durable,  adjustable,  easy  to  erect, 
inexpensive,  invisible  after  erection  and  will  fit  any  make 
of  wall  radiator. 

S«nd  for  dmoeriptivm  booklet  and  trade  dieceunt 
FIT  ANY  MAKE  OF  RADIATOR 

A.  F.  GLEOCKLE,  Jr. 

415  Bay  Straet,  Rochester,  N.  Y. 
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Government  Engineers 
have  faith  in 

WHITLOCK  HEATERS 


Bureau  of  Engraving  and  Printing, 
U' ashington,  D.  C. 


This  faith  of  the  govern¬ 
ment  ENGINEERS  is  evidenced 
by  their  choice  of  WHITLOCK 
HEATERS  for  many  prominent  government 
buildings. 

In  addition  to  the  building  of  the  Bureau  of 
Engraving  and  Printing  illustrated  above 
WHITLOCK  HEATERS  are  installed  in 
the  following  buildings — 

U.  S.  Capitol — Senate  Wing 
Army  and  N-^vy  Office  Building 
Great  Lakes  Naval  Training  Station 
Bureau  of  Chemistry — Dept,  of  Agriculture 
National  Soldiers’  Home 
Bureau  of  Standards — Industrial  Labora¬ 
tory 

Department  of  Commerce 
Washington  Navy  Yard 
U.  S.  Public  Health  Service  Hospital 
Tuberculosis  Hospital  No.  14 
Quartermaster  Corps  Laundry 
and  many  others 

WHITLOCK  ENGINEERS  are  ready  to 
serve  you  as  thev  are  serving  the  government. 
There  is  a  WHITLOCK  PRODUCT  de¬ 
signed  to  take  care  of  each  and  every  Heat 
Transfer  problem — and  this  includes  YOURS 

THE  WHITLOCK  COIL  PIPE  CO. 

40  South  Street,  Hartford,  Conn. 

New  York  Chicago  Boston  Buffalo  Philadelphia 


Chicago 


PRODUCTS 


Pipe  will 
never  rust  out 
if  the  water 
is  free  of 
dissolved 


oxygen 


In  the  last  analysis  rust  is  an 
oxide  of  iron,  a  combination  of 
iron  and  oxygen.  No  matter 
what  other  factors  enter  into  the 
process  of  corrosion,  if  the  free 
dissolved  oxygen  in  the  water  be 
removed,  rust  cannot  form. 

Dissolved  oxygen  can  be  re¬ 
moved  from  water.  Elliott  Deae- 
ratorg  are  delivering  air-free 
water  every  day  in  many  power 
plants,  hotels,  apaurtment  houses, 
office  buildings,  etc.  Deaeration 
is  a  thoroughly  practical  method 
— an  economy  which  pays  for  it¬ 
self  in  the  protection  and  insur¬ 
ance  of  expensive  piping. 

You'll  find  our  Bulletin 
” Water, — but  no  Corrosion” 
worth  sending  for 

ELLIOTT  COMPANY 

Pittsburgh.  Pa.  A 

General  Sales  Office:  Fourth  Street  M 

Jeannette,  Pa.  ■ 

.  District  Ofhees:  New  York,  Chicago,  U 

Philadelphia,  Boston,  Cleveland,  Cincin-  W 
nati,  Detroit,  St.  Louis,  Kansas  City,  a 
Pittsburgh,  Syracuse,  Atlanta,  Baltimore  ' 


No  oxygen 
no  rust 


^Te-aeratect 

Water 

Vravents 
Corrosion  j 

mVipirt^A 


&Uiott 


llllllllllllll 
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“I’ll  Give  the  Janitor  Credit” 

“He’s  certainly  been  giving  us  great  hot  water  service 
lately.  He  tells  me  he’s  been  handed  lots  of  bouquets 
(cigars,  more  likely)  since  the  owner  installed  that  Na- 
^  tional  Storage  Heater  and  yet  it  costs  less  to  run  and 

Bulletin  65  explains 

/  ^  Storage  Heater  saves 

Tf  fuel  and  cuts^  down  re- 


STORAGE  HEATERS 


The  National  Pipe  Bending  Company 

120  RIVER  STREET  Established  1883  NEW  HAVEN,  CONN 

Canadian  Representative:  Grant  E.  Cole  Company,  Toronto,  Ont.  7660 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiin 

ALBERGER  BUFFALO  HEATERS 


Alberger  Heaters  are  known  the  country  over  for  | 
efficient  heat  transmission,  unusual  accessibility  and  | 
reliable  service.  | 

ALBERGER  HEATER  CO.  291  Chicago  St.  I 
HOWARD  IRON  WORKS  Buffalo,  N.  Y.  | 


CENTRAL  STATION  STEAM  CO. 

2912  Elast  Woodbridge  St. 

DETROIT.  MICHIGAN 

MANUFACTURERS  OF 

Cadillac  Condensation  Meters 
Detroit  Feed  Water  Meters 

Packingless  Expansion  Joints  and  other  spec* 
ial  fittings  for  underground  steam 
distribution  mains. 


•KIEiLEY*  Steam,  Water  and  Air  Specialties 

RSOISTBNED  TRAOB  MARK  M. 


»98  REDUCING  VALVE 
125  Lbs.  to  1  os. 


Manufacturers  of  the 
Complete  Line 

Send  for  Catalog  1923 

Kieley  &  Mueller,  inc. 

Main  Office  and  Works 

34*38  West  Thirteenth  Street 
New  York,  N.  Y. 


RETURN  TRAP 
High  or  Low  Pressure 
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USE  A  MASON 

Lever  Style  Reducing  Valve 

on  your  next 

HEATING  CONTRACT 


Accurate  Regulation 
SIMPLE  DESIGN 
Rugged  Construction 

mason  regulator  company 


M«m. 


San  Francisco.  Cal. 


Montreal,  Canada 


WITH  THE 


G-R 

Instantaneous  Heater 

any  quantity any  temperature 
for  hotels,  apartments, 
laundries,  etc. 

Send  for  Bulletin  232 


THE  GRISCOM-RUSSELL  COMPANY 

21S5  Wast  Street  Baildiag 

NEW  YORK 


Ready  for 
Sudden  Heavy 
Demands 


This  heater  is  adaptable 
to: 

Clubs 

Hotels 

Apartment  Houses  . 

Association  Buildings 

Institutions 

Bleacheries 

Dye  Houses 

Canning  Plants 

Laundries 

Paper  and  Pulp  Mills 
Textile  Plants 
Industrial  Plants,  etc. 


Where  the  demands  (or  hot  water  are  not  constant  or  where  a  large  volume 
of  water  must  be  held  in  storage  (or  sudden,  heavy  demands,  the  Patterson 
Combined  Hot  Water  Service  and  Storage  Heater  fills  the  requirements. 
It  operates  with  either  live  or  exhaust  steam — high  or  low  pressure— 
automatically  controlled,  or  in  connection  with  low  pressure,  vacuum  or 
vapor  heating  systems. 

Our  Engineering  Service  is  offered  without  obligation,  and  the  require¬ 
ments  of  each  installation  are  considered  carefully  before  making  recom¬ 
mendation  as  to  type  or  capacity  of  the  heater  to  be  used. 

Where  installations  are  made  in  accordance  with  our  recommendations, 
we  positively  guarantee  satisfactory  hot  water  service.  , 

Patterson-Kelley  Co., 

Water  Heating  Engineers 

107  E.  40th  St.  New  York 


Patterson  Combined  Hot  Water  Service  and  Storage 
Heater — Type  B. 
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We  keep  others  in  Hot  Water 


Central  Heat  Appliances  343  S.  Dearborn  St.,  Chicago 


SIMS  CLEAN  E-Z 


For  hotels,  apartment  buildings,  hos¬ 
pitals,  Y.  M.  C.  A.  buildings,  schools 
and  laundries 


Special  Attention  Given  to  In¬ 
stallations  Requiring  Large  Quan¬ 
tities  of  Hot  Water,  with  Live  or 
Exhaust  Steam  as  the  Heating 
Medium. 


Steam  Tube 
Storage  Heaters 

In  specifying  heaters  reliability  is  of  first 
importance.  Engineers  who  know  “Sims” 
Heaters  recommend  them  because  they 
know  “Sims”  can  be  relied  upon  at  all  times. 
Their  sturdy  construction  and  correct  de¬ 
sign  assure  uninterrupted  hot  water  service. 

Our  Engineers  will  gladly 
confer  with  you,  without  obli¬ 
gation,  on  your  hot  water 
problems. 


THE  SIMS  CO. 

Erie,  -  -  Pa. 


February,  1925 


Master  Control”  Saves  Central  Stations  35%  to  60% 


Read  the  follov:ing  excerpts  from  an  article  by  Mr.  fVood- 
V!orth  in  The  Heating  and  Ventilating  Magazine  for  Sep¬ 
tember,  1924. 


“To  reach  the  most 
practical  conclusions 
as  to  economy  gained 
by  automatic  pressure 
temperature  control, 
the  writer  made  a  se¬ 
ries  of  tests,  and  the 
results  showed  sav¬ 
ings  of  from  35% 
to  60%.” 


i4.  Woodworth 


“  ^Master  Control’  does  not  in¬ 
terfere  with  individual  control 
of  rooms  or  radiators.  It 
means  that  radiation  can  and 
should  be  cut  off  65%  of  the 
time  when  the  outside  temper¬ 
ature  is  40°,  the  average  tem¬ 
perature  of  our  heating  season. 
It  means  that  the  central  sta¬ 
tion  and  the  customer  will  ben¬ 
efit  equally  by  controlling  the 
heat  down  to  actual  require¬ 
ments.” 


Hornung’s  "Master  Control"  Valve 


“The  writer  recommends  that  all  heating  companies 
stress  the  automatic  temperature  control,  and  thereby 
slow  down  the  customers’  meters  at  night  and  on  mild 
days.  The  waste  heat  which  they  are  selling  to  a  dis¬ 
satisfied  customer  at  their  lowest  rate,  could  be  sold 
to  a  new  customer  at  a  higher  rate,  thereby  making  two 
satisfied  customers.” 


“  ‘Master  Control’  is  particularly  well  adapted  to  Ccn 
tial  Station  heating,  as  it  requires  no  attention  at  any 
time,  being  electrically  controlled.  Many  of  the  central 
heating  companies  throughout  the  country  are  using 
this  type  of  control,  and  recommending  it  to  their  cus 
tomers.  The  cost  of  maintenance  is  negligible.” 
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The  Wainwright 

Improved  Expansion  Joint 


Suitable  for  Pipe  Movement  of  li  to  2  inches 


In  Sizes 


Wainwright  Improved  Expansion  Joint 


This  joint  is  designed  (or  use  between 
turbines  and  condensers  for  low  pressure 
or  vacuum  work,  is  rated  for  94”  maxi¬ 
mum  movement  and  its  (our  corrugations 
afford  unusual  flexibility  for  this  light 
service.  They  have  become  the 

“ACCEPTED  STANDARD” 

as  offering  the  utmost  that  can  be  secured 
in  a  quality  joint  (or  this  purpose. 


3  to  24 


THEISE  fittings  are  of  the  packless  type 
— no  stuffing  box  to  be  continu^y  ad¬ 
justed — no  packing  to  blow  out,  de¬ 
teriorate  and  require  frequent '  replacement. 
The  multiple .  corrugated  copper  expansion 
tube  of  uniform  thickness  and  strength  ab¬ 
sorbs  the  movement. 

Outside  AND  INSIDE  expansion  equaliz¬ 
ing  rings  assure  equal  distribution  of  move¬ 
ment  among  the  several  corrugations. 

The  joint  is  protected  from  erosion  and 
abrasive  wear  by  the  inner  hard  brass  or  cop¬ 
per  sleeve  which  also  affords  smooth  passage 
with  least  friction  loss  to  steam,  water,  or 
gas  being  handled. 

The  Wainwright  Improved  Expansion 
Joint  is  offered  suitable  for  pressures  up  to 
150  th.  for  hot  or  cold  water,  gas,  oil,  or 
steam,  for  total  temperature,  not  exceeding 
375  deg.  F.  For  unusual  service,  the  parts 
may  be  made  of  special  materials  or  pro¬ 
tected  by  tinning. 

We  will  appreciate  the  opportunity  of  dis¬ 
cussing  special  problems.  Bulletin  V-46, 
containing  sizes,  rating  tables  and  layouts 
for  typical  installations,  as  well  as  informa¬ 
tion  on  Wainwright  Anchors  and  Guides, 
will  be  sent  on  request. 


WHEELER  CONDENSER  8.  ENGINEERING  CO. 

149  Broadway,  New  York 

Works '  CARTERET.  N.  J«  NEWBURGH ,  N  .Y. 


Being  assembled  on  encctfi^flSOr 


oF  our  plant  at  Chicago. 


The  largest  pneumatic  ejector  ever  installed  in 
Chicago.  This  Shone  Duplex  with  a  capacity  of 
1000  G.  P.  M.,  weighs  30,000  lbs.  and  handles  all 
sanitary  sewage  from  the  basement  of  the  main 
building.  Another  Ejector.  Yeomans  No.  6  Form 
A  Duplex  Centrifugal,  capacity  1 000  G.  P.  M!, 
takes  care  of  surface  water,  drainage,  seepage  and 
drips  from  basement  and  sub-basement  and  also 
serves  as  auxiliary  for  sanitary  sewage. 

Write  for  Interesting  Bulletin  of  Siies, 
Dimensions  and  Capacities. 


YEOMANS  BROTHERS  CO, 
1443  Dayton  St.,  Chicago 


Wyckoffs 

Improved 

Cypress 

Covering 


As  well  as  being  highly  efficient  in  its  application,  WyckoS 
Improved  Cypress  Steam  Pipe  Covering  withstands  all  condi¬ 
tions  attending  steam  pipe  trenches.  All  engineers  who  know 
Wyckoff  Pipe  covering  specify  it  because  it  lasts. 


A.  WYCKOFF  &  SON  CO.  elmira.n.y 


R'ig.  U.  S.  Patent  Office 

Guarantees  a  Tight  Job 

Pour  it  in  the  boiler  and  start  the  fire. 

Stops  all  leaks  while  teste  are  being  made. 
Shur-Tite  Boiler  Cement  is  a  Powder — 
1  00%  efficient — No  waste. 

Use  it  on  both  new  and  repair  jobs.  Liberal 
trade  discounts. 


ROSS 

Crosshead- 

GUIDED 


lansion  Joint 
Excels 

Design,  Construction  and  Workmanship 
Over  60%  of  sales — Repeat  Orders 
Once  Used — Always  Demanded 
Every  Purchaser — A  Customer 


The  Shur-Tite  Mfg.  Co. 

1912  Cleneay  Ave.,  Norwood,  Ohio 


New  York,  Chicago,  Philadelphia,  Boston,  Cleveland,  St  Louis, 
Detroit  Pittsburgh,  Baltimore,  San  Francisco,  Seattle,  Denver, 
Salt  Lake  City,  Omaha,  Montreal,  Toronto. 
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Offices  In 


SYRACUSE 

DETROIT 

DALLAS 

KANSAS  CITY 

HOUSTON 

ST.  LOUIS 

PHILADELPHIA 

INDIANAPOLIS 

DENVER 

CINCINNATI 

LITTLE  ROCK 

PORTLAND,  ORB. 

PITTSBURGH 

CHARLOTTE 

SALT  LAKE  CITY 

CHICAGO 

OMAHA 

MONTREAL 

CLEVELAND 

ATLANTA 

MINNEAPOLIS 

NEW  YORK 

SAN  FRANCISCO 

HAVANA 

Corrugations  in  the  one  piece, 
seamless  copper  expansion  ele¬ 
ment  are  formed — giving  uni¬ 
form  thickness  and  avoiding 
•weak  spots.  Exhaustive  tests 
have  shovon  corrugations  to  be 
of  proper  depth. 


The  engineers  who  selected  BARGER  SELF-EQUALIZING 
EXPANSION  JOINTS  to  safely  protect  the  central  station 
steam  lines  serving  the  section  shown  above,  knew  that  BADGER 
EXPANSION  JOINTS 

— are  compact,  and  occupy  no  more  space  than  the  pipe  itself; 

— can  be  bolted  in  place  as  easily  as  a  flanged  fitting ; 

— have  a  one-piece,  seamless,  corrugated  copper  expansion  ele¬ 
ment,  protected  by  iron  rings,  which  distribute  strain 
equally  over  entire  joint  and  insure  uniform  expansion ; 

— have  no  complicated  parts,  and  require  no  packing; 

— will  not  leak,  and  require  no  further  attention  after  being 
installed. 

BADGER  EXPANSION  JOINTS  have  been  specified  for 
some  of  the  largest  installations,  where  most  exacting  requirements 
had  to  be  met.  The  long,  continuous  service  which  they  have 
rendered  has  built  up  an  enviable  reputation  for  BADGER  EX¬ 
PANSION  JOINTS,  the  natural  sequence  of  good  quality  and 
the  right  kind  of  engineering  service. 

Let  Our  Engineering  Department  Help  You 


EB.Badger(^Sons  Company 

75  PITTS  STREET,  BOSTON,  U.S.A. 


Retail  Business  District  of  Boston 
Served  by  Central  Station. 


Central  Station  Steam  Lines 

Guarded— and  Safe 


mi 


A 
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ENGINEERS’  SPECIFICATION  INDEX 


AIB  COBfPBESSOBS. 

Nash  Engineering  Co.,  So.  Norwalk.  Conn. 

AIB  CONDITIONING  APPABATC8. 
American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corporation,  Phila¬ 
delphia,  Pa. 

Barley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  O. 

Carrier  Air  Conditioning  Co.,  of  America, 
Buffalo,  N.  Y. 

Carrier  Engineering  Corporation,  Newark,  N.  J. 
Qarage  Fan  Co.,  Kalamazoo,  Mich. 

Flasher  Co.,  Inc.,  W.  L.  New  York. 

Grinnell  Company,  Providence,  R.  1. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown.  Mass. 
Midwest  Air  Filters,  Inc.,  New  York. 

New  York  Blower  Co.,  Chicago,  Ill.  * 

Reed  Air  Filter  Co.,  Inc.,  Eouisville,  Ky. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

L.  J.  Wing  Mfg.  Co.,  New  York. 

AIB  COOUNO  AND  DBTINO  SYSTEMS. 
Aerofin  Corp.,  Newark,  N.  J. 

Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  O. 

Buffalo  Forge  Co.,  Buffalo,  N,  Y. 

Carrier  Engineering  Corporation,  Newark,  N.  J. 
Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Fleisher  Co.,  Inc.,  W.  L.  New  York. 

Ilg  Electric  Ventilating  Co.,  Chicago,  IIL 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
Midwest  Air  Filters,  Inc.,  New  York. 

New  York  Blower  Co.,  Chicago,  Ill. 

Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

L.  J.  Wing  Mfg.  Co.,  New  York. 

AIB  ELIMINATORS. 

Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

O-E  Specialty  Mfg.  Co.,  Milwaukee,  Wis. 
Midwest  Air  Filters,  Inc.,  New  York. 

AIB  FILTERS. 

Midwest  Air  Filters,  Inc.,  New  York. 

Reed  Air  Filter  Co.,  Inc.,  Louisville,  Ky. 

AIB  SEPABATOBS. 

Griscom-Russell  Co.,  New  York. 

Hoffman  Specialty  Co.,  New  York. 

AIB  WASHEBS. 

American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corn.,  Phila.,  Pa. 
Badger  &  Sons  Co.,  E.  B.,  Boston,  Mass. 
Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Carrier  Engineering  Corp.,  Newark.  N.  J, 
Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Cooling  Tower  Co.,  Inc.,  New  York. 

Fleisher  Co.,  Inc.,  W.  L.  New  York. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co^  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago.  Ill. 

Reed  Air  Filter  Co.,  Inc.,  Louisville,  Ky. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

BLOWERS. 

Fan. 

American  Blower  Co.,  Detroit,  Mich. 

Autovent  Fan  &  Blower  Co.,  Chicago,  Ill. 
Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  Ohio. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarke  Fan  Co.,  Kalamazoo,  Mich. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co..  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

L  J,  Wing  Mfg.  Co.,  New  York. 

Pressure. 

American  Elcwer  Co.,  Detroit,  Mich. 

Autovent  Fan  St  Blower  Co.,  Chicago,  Ill. 
Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co..  Kalamazoo,  Mich. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

L.  J.  ^ing  Mfg.  Co.,  New  York. 

Botery. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

.L.  J.  Wing  Mfg.  Co.,  New  York. 

Westinghouse  Elec.  &  Mfg.  Co.,  East  Pittsburgh, 
Pa. 


Turbine. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 
L.  J.  Wing  Mfg.  Co.,  New  York. 


BOILER  CEMENT. 
Johns-Manville,  Inc.,  New  York. 

BOILERS. 

Down-Draft. 

American  Radiator  Co.,  Chicago,  Ill. 

Brownell  Co.,  The,  Dayton,  O. 

General  Boilers  Co.,  Waukenn,  lU. 

Hart  and  Crouse,  Utica,  N.  Y. 

Illinois  Malleable  Iron  Co.,  Chicago.  Ill. 
Kewanee  Boiler  Co.,  Kewanee,  Ill. 

Molby  Boiler  Co.,  New  York. 

Oil  City  Boiler  Works,  Oil  City,  Pa. 

Page  Boiler  Co.,  Wm.  H.,  New  York. 

Pierce,  Butler  &  Pierce  Mfg.  Co.,  New  York. 
Richmond  Radiator  Co.,  New  York. 

Stan  wood  Corporation,  Cincinnati,  Ohio. 

Heating. 

American  Radiator  Co.,  Chicago,  Ill. 

Brownell  Co.,  The,  D^ton,  O. 

Bryant  Heater  &  Mfg.  Co.,  Cleveland,  Ohio. 
Continental  Heater  Corp.,  Dunkirk,  N.  Y. 

Cox  Stove  Co.,  Abram,  Philadelphia,  Pa. 
General  Boilers  Co.,  Waukegan,  IIL 
Gorton  &  Lidgerwood  Co.,  New  York. 

Grinnell  Company,  Providence,  R.  I. 

Gurney  Heater  Mfg.  Co.,  Boston,  Mass. 

Heggie  Simplex  Boiler  Co.,  Joliet,  Ill. 

Illinois  Malleable  Iron  Co.,  Chicago,  Ill. 
International  Heater  Co.,  Utica,  N.  V 
Kewanee  Boiler  Co..  Kewanee,  Ill. 

Molby  Boiler  Co.,  New  York. 

Newport  Boiler  Co.,  Chicago,  Ill. 

Oil  City  Boiler  Works,  Oil  City,  Pa. 

Page  Boiler  Co.,  Wm.  H.,  New  York. 

Pierce,  Butler  &  Pierce  Mfg.  Co.,  New  York. 
Richmond  Radiator  Co.,  New  York. 

Ross  Boiler  Co.,  Chicago,  III. 

Thatcher  Furnace  Co.,  Newark,  N.  J. 
Titusville  Iron  Works,  Titusville,  Pa. 

Utica  Heater  Co.,  Utica,  N.  Y. 

Wayne  Heater  Corp,  Richmond,  Ind. 
Weil-McLain  Co.,  Chicago,  Ill. 

Power. 

Heggie  Simplex  Boiler  Co.,  Joliet,  Ill. 

Kewanee  Boiler  Co.,  Kewanee,  Ill. 

Oil  City  Boiler  Works,  Oil  City,  Pa. 

Ross  Boiler  Co.,  Chicago,  Ill. 

Titusville  Iron  Works  Co.,  Titusville,  Pa. 

CALORIMETERS. 

American  Schaeffer  &  Budenberg  Corp.,  Brook¬ 
lyn,  N.  Y. 

Sarco  Co.,  New  York. 

COILS,  PIPE. 

American  Blower  Co.,  Detroit,  Mich. 

Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  O. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Simmons  Co.,  John,  New  York. 

Air. 

New  York  Blower  Co.,  Chicago,  Ill. 

CONDENSERS. 

Alberger  Heater  Co.,  Buffalo,  N.  Y. 

American  Radiator  Co.,  Chicago,  Ih. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Elliott  Co.,  Jeanette,  Pa. 

Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 
Westinghouse  Elec.  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Wheeler  Condenser  &  Engineering  Co.,  Carteret, 
N.  J. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

CONVERTERS.  HOT  WATER. 
Alberger  Heater  Co.,  Buffalo,  N.  Y. 
Griscom-Russell  Co.,  New  York. 
Patterson-Kelley  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.  Inc.,  Buffalo,  N.  Y. 
Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 
Wyckoff  &  Son  Co.,  A.,  Elmira,  N.  Y. 

COOLERS. 

on. 

Alberger  Heater  Co.,  Buffalo,  N.  Y. 
Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Biiffalo,  N.  Y. 
Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

COOLING  TOWERS. 

Badger  &  Sons  Co.,  E.  B..  Boston,  Mass. 
Cooling  Tower  Co..  Inc..  New  York. 

COPPER  BOILERS 
Dahlquist  Mfg.  Co.,  Boston,  Mass. 

COPPER  KETTLES 
Dahlquist  Mfg.  Co.,  Boston,  Mass. 

COVERING,  PIPE. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Homung,  J.  C.,  Chicago,  Ill. 

Johns- Man ville  Inc.,  New  York. 

Lic-Wil  Co.,  Cleveland,  O. 

Wyckoff  &  Son  Co.,  A.,  Elmira,  N.  Y. 


DAMPERS,  DUCT. 

American  Blower  Co.,  Detroit,  Mich. 
Buckeye  Blower  Co.,  Columbus,  0, 

DEHCMIDIFVING  APPARATUS, 
American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Coro..  PhiU  n. 
Bayley  Mfg.  Co.,  Milwaukee,  ^ 
Carrier  Engineering  Corp.,  Newark  V  T 
Fleisher  Co.,  Inc.,  W.  IL  New  York  ‘ 
New  York  Blower  Co.,  Chicago,  III 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Man, 


DISTILLERS,  (Water). 

Badger  &  Sons  Co.,  E.  B.,  Boston,  Mass 
Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.  Inc.,  Buffalo,  N  y 


DRAFT  APPLIANCES. 

Combustion  Specialties,  New  York. 
Crown  Fuel  Saver  Co.,  Richmond,  Ini 
Simmons  Co.,  John,  New  York. 
Wolff  Coal  Saver  Co.,  Chicago,  III 


DRYING  SYSTEMS. 

(See  Air  Cooling  and  Drying  SystoM.)  I 

DUST  COLLECTING  SYSTEMS. 

American  Blower  Co.,  Detroit,  Mich. 
Bayley  Mfg.  Co.,  Mihrankee,  Wis. 
Buckeye  Blower  Co.,  Columbus,  0. 

Buffalo  Forge  Co.,  Buffalo,  New  York. 
Clarage  Fan  Co.,  Kalamazoo,  Mich. 
Massachusetts  Blower  Co.,  Watertown,  Mm 
New  York  Blower  Co.,  Chicago,  III 
Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park.  Maa. 


DUST  COLLECTORS. 

American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pt 
Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Carrier  Engineering  Co.,  Newark,  N.  J. 
Clarage  Fan  Co.,  Kalamazoo,  Mich. 
Massachusetts  Blower  Co.,  Watertown,  Ma 
New  York  Blower  Co.,  (Chicago,  Ill. 
Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Man 

DUST  DETERMINATORS. 

Atmospheric  Conditioning  Corp..  Phila.,  Pa 
Hill,  E.  Vernon  Co.,  Chicago,  III 

ENGINES. 

Steam,  Automatic. 
American  Blower  Co.,  Detroit,  Mich. 
Brownell  Co.,  The,  Dayton,  O. 

Clarage  Fan  Co.,  Kalamazpo,  Mich. 

New  York  Blower  Co.,  Chicago,  Ill. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 
Westinghouse  Elcc.  iz  'ifg.  Co.,  East  PiC 
burgh,  Pa. 

Steam,  High  Speed. 

American  Blower  Co.,  Detroit,  Mich. 
Brownell  C^.,  The,  Dayton,  0. 

Clarage  Fan  Co.,  Kalamazoo.  Mich. 

New  York  Blower  Co.,  Chicago,  IlL 
Pierce,  Butler  &  Pierce  Mfg.  Co.,  New  Yo* 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

EQUALIZING  LOOPS. 
Hoffman  Specialty  Co.,  New  York. 


EVAPORATORS. 

Boiler  Feed  Make-Up. 
Badger  &  Sons  Co.,  E.  B.,  Boston,  Mass. 
Griscom-Russell  Co.,  New  York.  „  _  ,  « 
Ross  Heater  &  Mfg.  Co.,  Inc.  B^aloJN. 
Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

EXHAUST  SYSTEMS. 
American  Blower  Co.,  Detroit,  Mich. 
Bayley  Mfg.  Co.,  Milwaukee,  Wi^ 
Buckeye  Blower  Co.,  Columbus,  O. 
Buffalo  Forge  Co.,  Buffalo,  N.  _  Y. 

Ilg  Electric  ventilating  Co.,  Chic^,^ 
Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Maia 

xX^inor  \ffor  f'n.  T*.  Npw  \  ork. 


EXHAUST  URA1>S. 
Illinois  E^ineying _C9„  Chicago,  HL 


tg.  Co.,  CSiicago,  Ill. 
:aley  Co..  New  York. 

k  . 


McAlear 

Patterson-KriL  _  _  _ 

Simmons  Co.,  John,  New  York.  _ 

Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Path,  Masa 
Wright-Austin  Co..  Detroit,  Mich. 
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Automatic  vacuum  control  with  the 
dependable  Young  Centrifugal  Pump 

The  Young  Centrifugal  Vacuum  Pump  is  well  adapted  to  automatic  control  when 
equipped  with  accumulator  tank  fitted  with  float  switch  ahead  of  the  pump,  as  shown 
in  the  line  illustration  above.  Here  the  float  switch  can  operate  independently  of  the 
vacuum  control,  and  as  the  accumulator  tank  is  set  down  low,  all  return  lines  are  kept  dry. 

The  Young  Pump  thus  equipped  has  a  low  operating  cost  factor  on  a  fairly  tight  system.  In 
some  cases  power  bills  have  been  cut  fully  one-third  through  the  application  of  this  pump. 
In  a  large  school  installation  it  was  found  that  the  automatic  control  cut  in  and  ran  the 
pump  for  but  1  5  minutes  to  build  up  an  8"  vacuum,  which  sufficed  for  two  hours,  with  oc¬ 
casional  operations  of  the  motor  to  empty  the  accumulator  tank  and  return  water  to  the 
boiler.  This  occurred  every  1  5  minutes  for  brief  40  second  periods.  The  vacuum  control 
was  not  called  upon  to  function  until  the  vacuum  had  dropped  to  4". 


discharge 

TO  BOILER 


returns 


Best  because  simplest 

The  simplicity  of  the  Young  Pumps  is  almost 
proverbial.  Indeed,  so  simple  are  they  that 
an  ordinary  fireman  can  take  care  of  their 
operation  without  difficulty.  They  also  are 
economical  in  operation,  give  long  service,  and 
“stay  on  the  job.” 


Young  Pump  Pompany 


i '! 


230  East  Ohio  Street,  Chicago 

Factory:  Michigan  City,  Indiana 
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KXPAN8ION  JOINTS. 

American  District  Steam  Co.,  No.  Tonawanda, 

N.  Y. 

Badger  &  Sons  Co.,  E.  B.,  Boston,  Mass. 

Central  Station  Steam  Co.,  Detroit,  Mich. 
Dahlquist  Mfg.  Co.,  Boston,  Mass. 
Griscom-Russell  Co.,  New  York. 

Hornung,  J.  C,  Chicago,  Ill. 

Howard  Iron  Works,  Bu^alo,  N.  Y, 

Illinois  Engineering  Co.,  Chicago,  IlL 
RiC'Wil  Co.,  Cleveland,  O. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Wheeler  Condenser  &  Engineering  Co.,  Carteret, 

N.  J. 

FANS,  EXHAUST. 

American  Blower  Co.,  Detroit,  Mich. 

Autovent  Fan  &  Blower  Co.,  Chicago,  Ill. 

Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  O. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 

New  York  Blower  Co.,  Chicago,^  Ill. 

Skinner  Bros.  Mfg.  Co.,  St.  lyouis.  Mo.  . 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 
Westinghouse  Elec.  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

L,.  J.  Wing  Mfg.  Co.,  New  York. 

FILTERS,  (Aerating). 
Griscom-Russell  Co.,  New  York. 

Feed-Water. 

Elliott  Co.,  Jeanette,  Pa. 

Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 

FITTINGS,  FLANGED. 

American  District  Steam  Co.,  No.  Tonawanda, 

N.  Y. 

Clow  &  Sons,  Jas.  B.,  Chicago,  Ill. 

Grinnell  Company,  Providence,  R.  I. 

Simmons  Co.,  John,  New  York. 

FLANGES. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Jenkins  Bros.,  New  York. 

FLOOR  SLEEVES. 

Farley  Sleeve  &  Hanger  Co.,  Cleveland,  Ohio. 

GASKETS,  METALLIC. 

Sarco  Co.,  New  York. 

GAUGE  BOARDS. 

American  Schaeffer  &  Budenberg  Corp.,  Brook¬ 
lyn,  N.  Y. 

Bishop  &  Babcock  Co.,  Cleveland,  Ohio. 

Bristol  Co.,  Waterbury,  Conn. 

Foxboro  Co.,  Inc.,  The  Foxboro,  Mass. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

Taylor  Instrument  Cos.,  Rochester,  N.  Y. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 

GAUGES. 

Altitude. 

Pierce,  Butler  &  Pierce  Corp.,  New  York. 
Draft. 

American  Schaeffer  &  Budenberg  Corp.,  Brook¬ 
lyn,  N.  Y. 

Foxboro  Co.,  Inc.,  The  Foxboro,  Mass. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

Hydraulic. 

American  Schaeffer  &  Budenberg  Corp.,  Brook¬ 
lyn,  N.  Y. 

Foxboro  Co.,  Inc.,  The  Foxboro,  Mass. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

Ounce  Graduated. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

O-E  Specialty  Co.,  Milwaukee,  Wis. 

Pressure. 

American  Dist.  Steam  Co.,  North  Tonawanda, 
N.  Y. 

American  Schaeffer  &  Budenberg  Corp.,  Brook¬ 
lyn,  N.  Y. 

Foxboro  Co.,  Inc.,  The  Foxboro,  Mass. 
Bristol  Co.,  Waterbury,  Conn. 

Marsh  &  Co.,  Jas.  P.,  Chicuo,  IlL 
McAlear  Mfg.  Co.,  Chicago,  Ill. 

O-E  Specialty  Mfg.  Co.,  Milwaukee.  Wis. 
Webster  &  Co.,  Warren,  Camden,  N.  j. 

Bishop  &  Bal^ock  Co.,  Cleveland,  Ohio. 

Vacuum. 

American  Schaeffer  &  Budenberg  Corp.,  Brook¬ 
lyn,  N.  Y. 

Bristol  Co.,  Waterbury,  Conn. 

Foxboro  Co.,  Inc.,  The  Foxboro,  Mass. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  IIL 
McAlear  Mfg.  Co.,  Chic»o,  111. 

Taylor  Instrument  Cos.,  Kodiester,  Nk  Y. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 


Vacuum  (Compound). 

Cashin  Co.,  W.  D^^  Boston,  Mass. 

Pierce,  Butler  &  Pierce  Corp.,  New  York. 

Water. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

American  Schaeffer  &  Budenberg  Corp., 
Brooklyn,  N.  Y. 

Bristol  Co.,  Waterbury,  Conn. 

Bristol  Co.,  Waterbury,  Conn. 

Jenkins  Bros..  New  York. 

GENERATOR  COOLING  SYSTEMS. 
Atmospheric  Conditioning  Corn.,  Phila.,  Pa. 
Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Carrier  Air  Conditioning  Co.,  of  America,  Buf¬ 
falo,  N.  Y.  . 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

GOVERNORS,  (Pump). 

Atlas  Valve  Co.,  Newark,  N.  J. 

Davis  Regulator  Co.,  G.  M.,  (^icago.  Ill. 
Illinois  Engineering  Co.,  (Chicago,.  Ill. 

McAlear  Mfg.  Co.,  Chicago,  III. 

Mason  Regulator  Co.,  Bostom  Mass. 
Westinghouse  Elec.  &  Mfg.  (io..  East  Pitts¬ 
burgh,  Pa. 

Wright-Austin  Co.,  Detroit,  Mich. 

HEATERS. 

Domestic  W^ater. 

Alberger  Heater  Co.,  Buffalo,  N.  Y. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

American  Radiator  Co.,  Chicago,  Ill. 

Bryant  Heater  &  Mfg.  Co.,  Cleveland,  Ohio. 
Dahlquist  Mfg.  Co.,  Boston,  Mass. 

Everhot  Heater  Co.,  Detroit,  Mich. 

Excelso  ^ecialty  Works.  Buffalo,  N.  Y. 
National  Pipe  Bending  Co.,  New  Haven,  Conn. 
Page  Boiler  Co.,  Wm.  H.,  New  York. 
Patterson-Kelley  Co.,  New  York. 

Pierce,  Butler  &  Pierce  Corp.,  New  York, 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 

Sims  Co.,  Erie,  Pa. 

Thermal  Appliance  Co.,  New  York. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

Feed  Water,  (Closed). 

Alberger  Heater  Co.,  Buffalo,  N.  Y. 
Griscom-Russell  Co.,  New  York. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Patterson-Kelley  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 
Simmons  Co.,  John,  New  York. 

Sims  Co..  Erie,  Pa. 

WTieeler  Condenser  &  Engineering  Co.,  Carteret, 
N.  J. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

.  Feed  Water,  (Open). 

Griscom-Russell  Co.,  New  York. 

Sims  Co.,  Erie.  Pa. 

Stickle  Steam  Specialties  Co.,  Indianapolis,  Ind. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 

Fuel-oil. 

Alberger  Heater  Co.,  Buffalo,  N.  Y. 

American  Blower  Co.,  Detroit,  Michigan. 
Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Inc.  Buffalo,  N.  Y. 
Whitlock  Coil  Pipe  Co..  Hartford,  Conn. 

Air,  Fan  System 

Aerofin  Corporation,  Newark,  N.  J. 

American  Blower  Co.,  Detroit,  Mich. 

American  Radiator  Co.,  Chicago.  Ill. 

Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  O, 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

Portable  Unit  Air. 

American  Blower  Co.,  Detroi^  Mich. 

Autovent  Fan  &  Blower  Co.,  Chicago,  Ill. 
Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Dwyer  Equipment  Co.,  Chic^o,  Ill. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 

Pecco  Incorporated,  St.  Louis,  Mo. 

Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mast 
L.  J.  Wing  Mfg.  Co.,  New  York. 

(See  also  Ventilators,  Portable  Unit.) 

HEATING  SYSTEMS. 

“Gasteam" 

James  B.  Clow  &  Sons,  Chicago,  Ill. 

Vacuum. 

Barnes  &  Jones,  Boston,  Mass. 

Bishop  &  Babcock  Co..  Cleveland,  Ohio. 
Cashin  Co.,  W.  D.,  Boston,  Mass. 

Dunham  Co.,  C  A.,  (Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Klipfel  Mfg.  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 


O-E  Sp^ialty  Co.,  Milwaukee,  Wis. 

Sarco  Co.,  New  York. 

Sterling  Engineering  Co.,  Milwaukee.  Wl. 

Stickle  Steam  Specialties  Co,,  In^Sn^?', 
Webster  &  Co.,  Warren,  Caikdro,  N 

Vapor. 

American  District  Steam  Co.,  No.  Tonawi^| 

Barnes  &  Jones,  Boston,  Mass. 

Cashin  Co.,  W.  D.,  Boston,  Mass. 

Dunham  Co.,  C.  A.,  Chicago,  Ill 
GoM  Car  Heating  &  Lighting  Ca,  BrooU^ 

Gorton  &  Lidgerwood  Co.,  New  York. 

Grinnell  Company,  Providence,  R  I 

9°  '  W™-  S.,  Philadelphia!  Pa. 

Weal  Heating  Equip,  (bo.,  Cleveland.  Ohio. 
Illinois  Engineering  Co.,  Chicago,  fu 
Illinois  Malleable  Iron  Co.,  Chicava.  Tii 

Klipfel  Mfg.  Co.,  Chicago,  Ill. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Mouat  Vapor  Heating  Co.,  Cleveland  0 
H.  W.  Nelson  Co.,  Moline!  Ill.  ’ 

O-E  Specialty  Mfg.  Co.,  Milwaukee,  Wis 
Sarco  Co.,  New  York. 

Simplex  Heating  Specialty  Co.,  Inc.  L«l.  ’ 
burg,  Va.  ’ 

Sterling  Engineering  Co.,  Milwaukee.  Wit 
Trane  Sr  Co.,  La  Crosse.  Wis. 

Vapor  Heating  Co.,  York,  Pa. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Water. 

Grinnell  Company,  Providence,  R.  I.  • 

Thrush  &  Co.,  H.  A.,  Peru,  Ind. 

HUMIDIFIERS. 

American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corp.,  Phila.,  P». 
Bayley  Mfg.  Co.j  Milwaukee,  Wis. 

Carrier  Air  Conditioning  Co.,  of  America,  W 
falo,  N.  Y.  I 

Carrier  Engineering  Corporation.  Newark,  N.  1. 
Grinnell  Company,  Providence,  R.  I. 
Massachusetts  Blower  Co.,  Watertown,  Uui 
New  York  Blower  Co..  Chicago,  Ill. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

HUMIDITY  CONTROL. 

American  Blower  Co.,  Detroit,  Mich. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Atmospheric  Conditioning  Corp.,  Phila.,  Pi 
Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Carrier  Air  Conditioning  Co.,  of  America,  Bd  I 
falo,  N.  Y.  ' 

Carrier  Engineering  Corp.,  Newark,  N.  J. 
Foxboro  Co.,  Inc.,  The  Foxboro,  Masi 
Grinnell  Company,  Providence,  R.  I. 

Klipfel  Mfg.  Co.,  Chic^o,  Ill. 

Massachusetts  Blower  Co.,  Watertown,  Ifau 
New  York  Blower  Co..  Chicago,  Ill. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Masi 

INSTRUMENTS. 

Electric  Measuring. 

Bristol  Co.,  Waterbury,  Conn. 

Taylor  Instrument  Cos.,  Rochester,  N.  Y.  . 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pith] 
burgh.  Pa. 

Indicating  and  Recording. 
American  Schaeffer  &  Budenberg  Corp.,  Brostl 
lyn,  N.  Y. 

Bristol  Co.,  Waterbury,  Conn. 

Bailey  Meter  Co.,  Cleveland,  O. 

Foxboro  Co.,  Inc.,  The  Foxboro,  Mass. 

Hill,  E.  Vernon  Co.,  Chicago,  111. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  lU. 

Sarco  Co.,  New  York. 

Taylor  Instrument  Cos.,  Rochester,  N.  «• 
Westinghouse  Elec.  &  Mfg.  Co.,  East  Pithj 
burgh.  Pa. 

INSULATING  MATERIALS. 

American  District  Steam  Co.,  No.  TonawuAj 
N.  Y. 

Hornung,  J.  C.,  Chicago,  Ill. 
Johns-Mianvill^  Inc.,  New  York. 

Ric-Wil  (bo.,  Cleveland,  (). 

Union  Fibre  Co.,  Winona,  Minn. 

VVYckoff  &  Sons,  A.,  Elmira,  N.  Y. 

MANOMETERS.  . , 

American  Schaeffer  &  Budenberg  Corp., 
lyn,  N.  Y. 

MECHANICAL  DRAFT  APPABATB8. 
American  Blower  Co.,  Detroit,  Mich. 
Buckeye  Blower  Co.,  Columbus,  O. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 
Massachusetts  Blower  Co.,  Watertown,  M» 
New  York  Blower  Co.,  Chicago,  III- 
Sturtevant  Co^  B.  F.,  Hyde  Park,  Mass. 

L.  J.  Wing  Co.,  New  York. 

METERS. 

Condensation.  ^ 

American  Dist.  Steam  Co.,  No.  Tonaww^ 
NY  *  . 

Central  Station  Steam  Co.,  Detroit,  Mich. 
Hornung,  J.  C,  Chicago,  Ill. 

Feed  Water.  . 

Central  Station  Steam  Co.,  Detroit,  Mi». 
Simmons  Co.,  John,  110  Center  St.,  Ne«  . 

Feed  Water  (Wier  Type). 
Webster  &  Co.  Warren.  Camden,  N.  )• 
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A  Factory  Kept  Busy  Without 
Display  Advertising  .  .  . 


“CHICAGO”  PUMPS 

Give  You 

HIGH  QUALITY  at  a  REASONABLE  COST 


CHICAGO  PUMP  CO. 

2332  Wolfram  Street  Chicago,  Ill. 


Economy  Vacuum 
Pumps 


“SURE  RETURN”  CONDENSATION 
PUMP 

Ask  for  Bulletin  47. 


Fig.  2234.'  Single  Pump 


The  statement  above  tells  that  each  Economy 
Vacuum  Pump  has  been  a  silent  salesman  for  another 
and  another,  until  factory  facilities  had  to  be  increased. 
We  now  must  tell  you  we  want  more  orders  to  keep 
the  new  machinery  humming. 


Economy  Centrifugal  Vacuum  Pumps  are  now  often  recommended  by  Architects  and  Engineers  who 
formerly  confined  their  specifications  to  one  certain  type  and  make. 

Economy  Pumps  are  conservatively  rated,  scientifically  designed,  well  built  of  highest  quality  material. 
Standard  Units  discharge  against  20  pounds  boiler  pressure:  they  are  well  powered  so  motors  do  not  burn 
out;  they  use  no  more  electric  current  than  any  other  pump  that  will  do  the  same  work.  We  do  not  ad¬ 
vertise  skimpy  motor  sizes  but  do  advertise  the  fact  that  we  do  not  burn  up  motors  because  they  are  too  small. 

Each  Pump  Fully  Guaranteed 

ECONOMY  PUMPING  MACHINERY  CO.,  71  to  122  No.  Curtis  Street,  Chicago 


The  best  workmanship  and  finest  mate¬ 
rials  obtainable  are  used  in  building 
“Sure  Return”  Condensation  and  “L-1” 
Bilge  Pumps  —  yet  we  are  able  to  sell 
them  at  very  low  prices. 

Hundreds  of  each  size  are  put  through 
our  modern  shop  at  one  time — but  each 
unit  gets  individual  care  and  inspection. 
Thus  you  are  assured  of  a  reasonably- 
priced,  proper  working  outfit. 

Try  a  “Chicago”  pump  on  your  next 
hard  job.  You  will  like  the  result. 


BILGE 

PUMP 


Ask  for  Bulletin  48 
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METKBS— (Cont’d)  “Oaawater.” 

Pitot  Tube.  Clow  &  Sons,  Jas.  B.,  Chicago,  Ill. 

American  Blower  Co.,  Detroit,  Mich.  RADIATORS,  STEAM  AND  WATER. 

Steam.  Aerolin  Corp.,  Newark,  N.  J. 

American  District  Steam  Co.,  No.  Tonawanda,  American  Radiator  Co.,  Chicago,  Ill. 


N.  Y.  International  Heater  Co.,  Utica,  N.  Y. 

Foxboro  Co.,  Inc.,  The  Foxboro,  Mass.^  Gurney  Heater  Mfg.  Co.,  Boston,  Mass. 

MOTORS  (Electric).  *  Lyo"  Co-.  Chicago,  Ill. . 

Sturtevant  Co.,  B.  F.,  Hvde  Park.  Mass.  Richmond“  Ridfator' Co  ^ew  V'oit'" 

OZONE  APPARATUS.  RECEIVERS.  ^‘"'y 

Ozone  Pure  Airifier  Co.,  Chicago,  Ill.  Air.  McAlear^Mfi  *Co  ^Ch 

United  States  Ozone  Co.,  Scottdale,  Pa.  American  District  Steam  Co.,  No.  Tonawanda,  Sarco  Co  New  V^ork 

Th'j  B’^i.n.UC.,,  Davton  p 

Clow  &  Sons,  Jas.  B.,  Chicago,  Ill.  Sterling  Engineering  Co.,  Milwaukee,  Wis, 

g^ll  Condensation. 

Simmons  Co.,  John,  110  Center  St.,  New  York.  Da'ids^^Re^Ta^or^to^.^Gt^M.?*  Chicago.  Ill. 


STRAINERS. 

Oil. 

Elliott  Co.,  Jeanette,  Pa. 

Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Inc.,  Buffalo,  N  Y 

Steam 

Ai^erkan  Dist.  Steam  Co.,  No.  Tontwindi 

Dunham  Co.,  C.  A.,  Chicago,  III 
Elliott  Co.,  Jeannette,  Pa. 

Illinois  Engineering  Co.,  Chicago,  IlL 
Kieley  &  Mueller,  Inc.,  New  York. 


Mason  Regulator  Co.,  Boston,  Mass, 
McAlear  Mfg.  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Wright- Austin  Co.,  Detroit,  Mich. 


Steel. 

National  Tube  Co.,  Pittsburgh,  Pa. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
Wrought  Iron. 

Simmons  Co.,  John,  110  Center  St.  New  York. 
Wood. 

Wyckoff  &  Sons  Co.,  A.,  Elmira,  N.  Y. 

PIPE  BENDING. 

Badger  &  Sons  Co.,  E.  B.,  Boston,  Mass. 
Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Grinnell  Company,  Providence,  R.  I. 


Ai^erkan  Dist.  Steam  Co.,  No.  Tonawanda. 


Bros.  ™c„0.  flL 


McAlear  Mfg.  Co.,  Chicago,  Ill. 
Yeomans  Bros.,  Chicago,  Ill. 

BEOUEATOBS. 

Boiler-Feed. 

Klipfel  Mfg.  Co.,  Chicago,  Ill. 
McAlear  Mfg.  Co.,  Chicago,  Ill. 
National  Regulator  Co..  Chicago,  Ill 
Thrush  &  Co.,  H.  A.,  Peru,  Ind. 
Wright-Austin  Co.,  Detroit.  Mich. 

Damper. 


McAlear  Mfg.  Co.,  Chicago,  Ill. 

Mason  Regiuator  Co.,  Boston,  Mass. 

Ross  Heater  &  Mfg.  Co.,  Inc.,  Buffalo.  N  V 
Sarco  Co.,  New  York. 

THERMOMETERS. 
(Recording  and  Indicating.) 
American  Schaeffer  &  Budenberg  Corp.,  Brook- 


National  Pipe  Bending  Co.,  New  Haven,  Conn.  .  xt  n-  j  lyn,  N.  Y. 

Simmons  Co.,  John,  110  Center  St.,  New  York.  Dist.  Steam  Co.,  No.  Tonawanda,  Bristol  Co.,  Waterbury,  Conn. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn.  .  m  t  Foxboro  Co.,  Inc.,  The  Foxboro, 

T»¥T»1C  rAfilVO  Atlas.  Valve  Co.,  Newark,  N.  J.  ^oto  MeW  Cnmnanv.  Tnr  T.nno 


PIPE  CASING,  (Wood). 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Wyckoff  &  Sons  Co.,  A.,  Elmira,  N.  Y. 

PIPE  HANGERS. 

Grinnell  Company,  Providence,  R.  I. 

Jenkins  Bros.,  New  York. 

Simmons  Co.,  John,  New  York, 

PIPE,  POWER. 

Grinnell  Company,  Providence,  R.  I. 

Simmons  Co.,  John,  New  York. 

PUMPS. 

Centrifugal. 


American  Radiator  Co.,  Chicago,  Ill. 

Bishop  &  Babcock  Co.,  Cleveland,  Ohio. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
McAlear  Mfg.  Co.,  Chicago,  Ill. 

Mueller  Co.,  Decatun  Ill.  * 

National  Regulator  C,o.,  Chicago,  Ill. 

Nelson  Co.,  H.  W.,  Moline,  Ill, 

0-E  Specidty  Mfg.  Co.,  Milwaukee,  Wis. 
Simplex  Heating  Specialty  Co.,  Inc.,  Lynch- 
burgh,  Va. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Stickle  Steam  Specialties  Co.,  Indianapolis,  Ind. 
Thrush  &  Co.,  H.  A.,  Peru,  Ind. 


American  Steam  Pump  Co.,  Battle  Creek,  Mich.  Trane  Co.,  La  Crosse,  Wis. 


Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 
Chicago  Pump  Co..  Chicago,  IlL 


L.  J.  Wing  Mfg.  Co.,  New  York. 


Economy  Pumping  Machinery  Co.,  Chicago,  Ill.  tx-  .  •  *  xt  n'  j 

Nash  Engineering  Co.,  So.  Norwalk.  Conn.  District  Steam  Co.,  No.  Tonawanda, 

Westinghouse  Elec.  &  Mfg.  Co.-  East  Pitts-  .S*'  , _  «  xt _ i.  xr  i 


Westinghouse  Elec.  &  Mfg.  Co.-  East  Pi 
burgh.  Pa. 

Weinman  Pump  Mfg.  Co.,  Columbus,  Ohio. 


Atlas  Valve  Co.,  Newark.  N.  1. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
Foxboro  Co.,  Inc.,  The  Foxboro,  Mass. 


Wheeler  Condenser  ^  Engineering  Co.,  Carteret,  Hornun^  J  C.,  Chicago,  ^ 

Rrnc  To  '  Til.  Engine_ering__Co.,  Chicago,  Ill. 


Yeomans  Bros.  Co.,  Chicago,  Ill.  k 

Young  Pump  Co.,  Michigan  City,  Ind.  ^Vii  Barnes  &  Jones,  Boston,  Mass. 

Condensation.  Mfg.  Co.,  Chicago,  Ill.  Bishop  &  Babcock  Co.,  Cleveland,  Ohio. 

American  Steam  Pump  Ca  Battle  Creek.  Mich.  Regulator  Co.,  Minneapolis,  Cashin  Co.,  W.  D  Boston,  Mass. 

Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y.  National  Regulator  Co.,  Chicago,  Ill.  SSnham  (!  A°  ’cS  cTcaao  Ill 

SoSy  SpPn°g  mJSc^  Co.,  Chica^^^  TaX"  Instmmenfc^^^  Hoffman  S^edaU?  CoP  New  Y^ic. 

Yeomans  Bros.  Co’.,  Chicago,  Ill.  Temperature.  Johns-Manyille,  Inc.  New  York. 

Wright-Austin  Co.,  Detroit,  Mich.  American  Radiator  Co.,  (Chicago,  Ill.  t  ^  tii 

Yeomans  Bros.  Co..  Chicago,  Ill.  Atlas  Valve  Co.,  Newark,  N.  J,  i’  j  n 

Rotary.  Bishop  &  Babcock  Co.,  Cleveland.  Ohio.  Vapor  Heati^  Co.,  Cleveland,  0. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn.  Carrier  Engineering  Corporation,  Newark,  N.  J.  S’p  a  MfJr  Pn  Wit. 

st«nin.  Elliott  Co..  Teanette.  Q-F  Specialty  Mfg.  Co.,  R  lwaukee,  Wii. 


Klipfel  Mfg.  Co.,  Chicago,  Ill. 


Moto  Meter  Company,  Inc.,  Long  Island  Chy, 
N.  Y. 

Sarco  Co.,  New  York. 

Taylor  Instrument  Cos.,  Rochester,  N.  Y. 

Water 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

Pierce,  Butler  &  Pierce  Corp.,  New  York. 

THERMOSTATS. 

American  Radiator  Co.,  Chicago,  Ill. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Bishop  &  Babcock  Co.,  Cleveland,  Ohio. 
Fulton  Co.,  Knoxville,  Tenn. 

Johnson  Service  Co.,  Milwaukee,  Wit 
Klipfel  Mfg.  Co.,  Chicago,  Ill. 

Minneapolis  Heat  Regulator  Co.,  Minneapolit, 
Minn. 

Powers  Regulator  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York. 

Thrush  &  Co.,  H.  A.,  Peru,  Ind. 

TRAPS. 

Radiator. 

Barnes  &  Jones,  Boston,  Mass. 

Bishop  &  Babcock  Co.,  Cleveland,  Ohio. 


Weinman  Pump  Mfg.  Co.,  Columbus,  (3hio. 
Wright-Austin  Co.,  Detroit,  Mich. 

Yeomans  Bros.  Co.,  Chicago,  Ill. 
Wright-Austin  Co.,  Detroit,  Mich. 
Yeomans  Bros.  Co..  Chicago,  Ill. 

Rotary. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Steam. 


Elliott  Co.,  Jeanette.  Pa. 


American  Steam  Pump  Co.,  Battle  Creek,  Foxboro  Co.,  Inc.,  i'he  Foxboro,  Mass. 


Mich. 

Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Turbine. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Weinman  Pump  Mfg.  Co.,  Columbus,  Ohio, 
wheeler  Condenser  &  Engineering  Co.,  Carteret, 
N.  J. 

Yoemans  Bros.,  Chicago,  HI. 

Yaciium 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Bishop  &  Babcock  Co.,  Cleveland,  Ubiu. 

Chicago  Pump  Co.,  Chicago.  Ill 

Economy  Pumping  Machinery  Co.,  Chicago,  Ill. 

Elliott  Co.,  Jeanette,  Pa. 

McAlear  Mfg.  Co.,  Chicago,  Ill 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 


Fulton  Co.,  Knoxville,  Tenn. 

Hornung,  J.  C.,  Chicago,  HI. 

Johnson  Service  Co.,  Milwaukee,  Wis. 

Klipfel  Mfg.  Com  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  HI. 

Minneapolis  Heat  Regulator  Co.,  Minneapolis, 
Minn. 

National  Regulator  Co.,  Chicago,  Ill. 

Powers  Regulator  Co.,  Chicago,  IlL 
Sarco  Co.,  New  York. 

Taylor  Instrument  Cos.,  Rochester,  N.  Y. 


SEPARATORS.  Kieley  &  Mueller,  inc.,  Wew  Yoric. 

o  T  Marsh  &  Co.,  Jas.  P.,  Chicago,  HL 

Elliott  Co.,  Jeandte,  Pi^  McAlear  Mfg.  Co.,  (Chicago,  Ill. 

Griscom^ussell  Co.,  New  York.  Mouat  Vapor  Heating  Co.,  Cleveland,  0. 

Hlmois  Engineering  Co.,  Chicago  IlL  O-E  Specialty  Mfg.  Co.,  Milwaukee,  Wis. 

Specialties  Co.,  Indianapolis,  Ind.  Simplex  Heating  Speciaity  Co.,  Inc.,  Ljrnd 


O-E  Specialty  Mfg.  Co.,  RHwaukee,  Wii. 
Sarco  Co^  New  York. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Stickle  Steam  Specialties  Cd.,  Indianapohs,  Ind- 
Trane  Co.,  La  Crosse,  Wis. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Return. 

American  Blower  Co.,  Detroit,  Mich. 
Barnes  &  Jones.  Boston,  Mass. 

Cashin  Co.,  W.  D.,  Boston,  Mass. 

Dunham  Co.,  C.  A.,  Chic^o,  111. 

Illinois  Engineering  Co.,  Chicago,  IlL 
Johns-Manville,  Inc.,  New  York. 

Kieley  &  Mueller,  Inc.,  New  York. 


ering  (..o., 

Ross  Heater  &  Mfg.  Co.,  Inc.  Buffalo,  N.  Y. 
Skidmore  Corp^  Chicago,  III. 

Trane  Co.,  La  Crosse,  Wis. 

Weinman  Pump  Mfg.  Co.,  Columbus,  Ohio. 
Westinghouse  Electric  &  Mtg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Yeomans  Bros.  Chicago,  111. 

Young  Pump  Co..  Michigan  City,  Ind. 

RADIATOR  BUSHINGS 
Metering 

Holley  Engineering  Co.,  Virginia,  Minn. 

RADIATOR  COVERS 
Acme  Radiator  Shield  Co.,  Cincinnati,  Ohio. 

RADIATOR  HANGERS. 

Farley  Sleeve  &  Hanger  Co.,  Cleveland,  Ohio. 
Gloeckle,  Jr.,  A.  F..  Rochester,  N.  Y. 

Grinnell  Company,  Providence,  R.  I. 

Healy-Ruff  Co.  Minneapolis.  Minn. 

Pierce,  Butler  &  Pierce  Mfg.  Co.,  New  York, 
RADIATORS 
“Gasteam” 

James  B.  Clow  &  Sons.  Chicago,  IlL 


Co.,  Inc.  Buffalo,  N.  Y.  Wright-Austin  Co.,  Detroit,  Mich. 


American  District  Steam  Co.,  No.  Tonawanda,  Trane  Co., 


burg,  Va. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 


N.  Y. 

Bishop  &  Babcock  Co.,  Cleveland,  Ohio. 

Elliott  Co.,  Jeanette,  Pa. 

Griscom-Russell  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  HL 
McAlear  Mfg.  Co.,  Chicago,  Ill. 
Patterson-Kelley  Co.,  New  York. 

Sims  Co.,  Erie,  Pa. 

Stickle  Steam  Specialties  Co.,  Indianapolis,  Ind. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 
Wright-Austin  Co.,  Detroit,  Mich. 

SPRAT  COOLING  SYSTEMS. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Bayley  Mfg.  Co..  Milwaukee.  Wis. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
SPRINKLERS. 

Automatic. 

C.  S.  B.  Sprinkler  Co.,  Boston,  Mass. 


Crosse,  Wis. 


Webster  &  Co.,  Warren,  Camden,  N.  J. 
Wright-Austin  Co.,  Detroit,  Mich. 

Steam. 

American  Blower  Co.,  Detroit,  Mi^.  . 
American  District  Steam  Co.,  No.  Tonawswi*. 
N  Y. 

American  Schaeffer  &  Budenberg  Corp.,  Brook 
lyn,  N.  Y. 

Barnes  &  Jones,  Boston,  Maas. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  lU. 
Dunham  Co.,  C.  A.,  Chicago,  IlL 
Elliott  Co.,  Jeanette,  Pa.  _ 

Haines  &  Co.,  Wm.  S.,  Philadelphia,  Pa. 
Hoffman  Specialty  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  HL 
Jenkins  Bros.,  New  York. 

Johns-Manville,  Inc.,  New  York, 
klipfel  Mfg.  Co.,  Chicago,  IlL 
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Pumps- 


1.  Casing:  Horizontally  divided; — mounted 
directly  on  base.  Interior  can  be  inspected 
without  breaking  pipe  connections. 

2.  Impeller:  Enclosed  double  suction  type,  hydraulically  balanced. 

3.  Clearance  Rings:  Brass.  Furnished  in  casing.  Easily  renewable. 

4.  Shaft  Bearings:  Ring  oiling,  horizontally  split  housings.  Brackets  bolted  to  casing,  one 
on  each  side. 

5.  Thrust  Bearings:  Collars  in  each  bearing  of  smaller  pumps,  marine  type  on  larger  sizes. 

6.  Stuffing  Boxes:  Extra  deep.  Brass  bushed  in  smaller  sizes. 

7.  Glands:  Bolted  type. 

8.  Water  Seals:  Brass.  Furnished  in  each  stuffing  box.  Connections  cast  in  casing  in 
smaller  sizes. 


^Vil 


Why  not  find  out  more  about  these  pumps?  Bulletins  on  request. 

Buffalo  Steam  Pump  Company 

480  Broadway  Buffalo,  N.  Y. 


ALL 

KINDS 


PUMPS 


EVERY 

SERVICE 


AMERICAN-MARSH  CONDENSATION  PUMPS 


AMEt^AN-/V[ARSH 


Steam  and  Motor  Driven 

The  American-Marsh  line  of  pumps  for  heating 
systems  includes: 

Boiler  Feed  Pumps 

Vacuum  Pumps,  steam  and  motor  driven 
Hot  Water  Circulating  Pumps 
Sump  or  Bilge  Pumps 

Condensation  Pumps,  steam  and  motor  driven,  ver¬ 
tical  and  horizontal 

Automatic  Boiler  Feed  Pumps  and  Receivers 

American-Marsh  Pumps  are  the  result  of  over  35 
years  experience  in  the  building  of  high  grade  pump¬ 
ing  machinery.  There  are  over  .165,000  in  actual 
operation.  Every  pump  is  made  with  only  the  very 
best  of  material  and  workmanship  and  combine  re¬ 
liability  with  highest  efficiency. 

Ask  bulletins  covering  the  tyfpes  in  which  you  are 
interested. 


AMERICAN  STEAM  PUMP  COMPANY,  BATTLE  CREEK,  MICH. 


THE  HEATING  AND  VENTILATING  MAGAZINE 


February,  uj 
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I 


Marsh  &  Co.,  Jas.  P.,  Chicago.  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Patterson-Kclley  Co.,  New  York. 

Sarco  Co.,  New  York. 

Simmons  Co.,  John,  New  York. 

Stickle  Steam  Specialties  Co.,  Indianapolis,  Ind. 
Trane  Co.,  La  Crosse,.  Wis. 

Wright-Austin  Co.,  Detroit,  Mich. 

Tacniim. 

American  Blower  Co.,  Detroit,  Mich. 

Bishop  &  Babcock  Co.,  Clereland,  Ohio. 

Cashin  Co^  W.  D.,  Boston,  Mass. 

Dunham  Co..  C.  A.,  Chicago,  Ill. 

Hoffman  Spraalty  Co^  New  York. 

Illinois  Engineering  Co.,  Chicago,  HI. 

Marsh  &  Co.,  Jas.  P^  Chicago,  III. 

McAlear  Mfg.  Co.,  Chicago,  III. 

0>E  Specialty  Mfg.  Co.,  Milwankee,  Wis. 

Sarco  Co.,  New  York. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Stickle  Steam  Specialties  Co.,  Indianapolis,  Ind. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 
Wright-Austin  Co.,  Detroit,  Mich. 

TURBINES,  (Steam). 

Buffalo  Foijre  Co.,  Buffalo,  N.  Y. 

Stnrtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 
Westinghouse  Elec.  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

L.  J.  Wing  Mfg.  Co.,  New  York. 

TUBBO-BEOWERS. 

Stnrtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 


atnrtevant  Eo.,  15.  r.,  Hyde  rark.  Mass. 
Westinghouse  Elec.  &  Mfg.  Co.,  East  Pitts¬ 


burgh,  Pa. 

UNDERGROUND  PIPE  CONDUITS. 
American  District  Steam  Co.,  No.  Tonawanda, 


N.  Y. 

Hornung,  P.  C.,  Chicago,  Ill. 
Johns-Manville,  Inc.,  New  York. 
Ric-Wil  <Zo.,  Cleveland,  O. 
Wyckoff  &  Son,  A.,  Elmira,  N.  Y. 


VACUUM  CLEANING  APPARATUS. 
American  Radiator  Co.,  Chicago,  Ill, 
Stnrtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

VACUUM  PRODUCERS 
A.  &  P.  Regulator  Co.,  Park  Ridge,  Ill. 
VALVES. 

Air  (Antomatlc.) 

American  Radiator  Co.,  Chicago,  lU. 
Commonwealth  Brass  Corporation,  Detroit, 
Mich. 

Dole  Valve  Co.,  Chicago,  Ill. 

Fulton  Co.,  Knoxville,  Tenn. 

Haines  &  Co.,  Wm.  S.,  Philadelphia,  Pa. 
Hoffman  Specialty  Co.,  New  York. 

Jenkins  Bros.,  New  York. 

Klipfel  Mfg.  Co.,  Chicago,  III 
Marsh  &  Co.,  Jas.  P.,  Chicago,  III. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

O-E  Specialty  Mfg.  Co.,  Milwaukee,  Wis. 
Pierce,  Butler  &  Pierce  Corp.,  New  York. 
Russell  &  Co.,  W.  A.,  New  York. 

Simmons  Co.,  John,  New  York. 


Air  Belief. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

American  Schaeffer  &  Budenberg  Corp.,  Brook¬ 
lyn,  N.  Y. 

Barnes  &  Jones,  Boston,  Mass. 

Dunham  Co.,  C.  A.,  Chicago,  HI. 

Fulton  Co.,  Knoxvill^  Tenn. 

Illinois  Engineering  Co  ,  Chicago,  lU. 

ienkins  Bros.,  New  York. 

IcAlear  Mfg.  Co.,  Chicago,  Ill. 

O-E  Specialty  Co.,  Milwaukee,  Wis. 

Powell  Co.,  Wm.,  Cincinnati,  O. 

Russell  &  Co.,  W.  A.,  New  York. 

Sterling  Engineering  Co.,  Milwaukee  .Vis. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 


Balanced. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J.  _ 

Davis  Regulator  Co.,  G.  M.,  Chicago,  HI. 
Klipfel  liHg.  Co.,  Chicago,  Ill. 

McAlear  Mfg.  (Jo.,  Chic^,  Ill. 


Blow-off. 

Elliott  Co„  Jeanette,  Pa. 

Jenkins  Bros.,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 
Simmons  Co.,  John,  New  York. 


Check. 

Grinnell  Company,  Providence,  R.  I. 

Jenkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 
O-E  Specialty  Mfg.  Co.,  Milwaukee,  Wis. 
Powell  Co.,  Wm.,  Cincinnati,  O. 

Simmons  Co.,  John,  New  York. 


Float 

Anferican  Schaeffer  &  Budenberg  Corp.,  Brook¬ 


lyn,  N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Davis  Regulator  Co.,  G.  M.,  ChicsTO,  Ill. 
Grinnell  Company,  Providence,  R.  1. 
Illinois  Engineenng  Co.,  Chicago,  HL 
Kieley  &  Mueller  Co.,  New  York. 

Klipfel  Mfg.  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Mason  Regulator  Co.,  Boston,  Mass. 


American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Dole  Valve  Co.,  Chicago,  Ill. 

Grinnell  Company,  Providence,  R.  I. 

Jenkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 

Marsh  Valve  Co.,  Erie,  Pa. 

Powell  Co.,  Wm.,  Cincinnati,  O. 

Simmons  Co.,  John,  New  York. 


Globe,  Angle  and  Cross.. 

Commonwealth  Brass  Corp.,  Detroit,  Mich. 
Dole  Valve  Co.,  Chicago,  111. 

Grinnell  Company,  Providence,  R.  I. 

ienkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 

Marsh  Valve  Co.,  Erie,  Pa. 

Pierce,  Butler  &  Pierce  Corp..  New  York. 
Powell  Co.,  Wm.,  Cincinnati,  O. 

Simmons  Co.,  John,  New  York 


Hydraulic-Operating. 

Atlas  Valve  Co.,  Newark,  N.  J. 
Klippel  Mfg.  Co.,  Chicago,  Ill. 


Non-Return. 

American  Schaeffer  &  Budenberg  Corp.,  Brook¬ 
lyn,  N.  Y. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
Grinnell  Company,  Providence,  R.  I. 

ienkins  Bros.,  New  York. 

IcAlear  Mfg.  Co..  Chicago,  Ill. 

Powell  Co.,  Wm.,  Cincinnati,  O, 

Simmons  Co.,  John,  New  York. 


American  Radiator  Co.,  Chicago,  Ill. 

American  District  Steam  Co.,  No.  Tonawanda. 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Barnes  &  Jones,  Boston,  Mass. 

Bishop  &  Babcock  Co.,  Cleveland,  Ohio. 
Commonwealth  Brass  Corporation,  Detroit, 
Mich. 

Dole  Valve  Coj,  Chic^o,  Ill. 

Dunham  Co.,  C.  A.,  Chicago,  Ill. 

Fulton  Co.,  Knoxville,  Tenn. 

Gold  Car  Heating  &  Lighting  Co.,  Brooklyn, 
N.  Y. 

Gorton  &  Lidgerwood  Co.,  New  York. 

Ideal  Heating  Equip.  Co.,  Cleveland,  Ohio. 
Illinois  Engineering  Co.,  Chicago,  IlL 
Jenkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 


Back  Presanre. 

Griscom-Russell  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  HI. 

Jenkins  Bros.,  New  York. 

Kieley  &  Mueller,  Inc.,  New  York. 

Klipfel  Mfg.  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Simmons  Co.,  John,  New  York. 

Stickle  Steam  Specialties  Co.,  Indianapohs,  Ind. 


M^ear  fifg.  Co„  Ch!c&p>,  Ill.  Davis  Regulator  Co.,  G.  M.,  Ch 

Stickle  Steam  Specialties  Co.,  Indianapolis,  Ind.  Dunham  Co.,  A.,  Chicago,  III. 


Illinois  Engineering  Co.,  Chicaao  Til 
Jenkins  Bros.^  New  York.  ^ 

Johnson  Service  Co.,  Milwaukee.  Wi« 
Kennedy  Valve  Mfg.  (io.,  Elmira.  N  v 
Keley  &  Mueller,  Inc.,  New  Yo^  ’ 
McAlear  Mfg.  Co.,  Chicago,  Ill. 

Mason  Regulator  Co.,  Boston,  M««. 
Powell  Co.,  Wm.,  Cincinnati,  O. 


Powers  Regulator  Co.,  Chicago,  Ill 
Atlas  Valve  Co..  Newark.  N.  J. 


Regulating. 

Ai^riun  District  Steam  Co.,  No.  Tonavu^, 

Fulton  Co..  Knoxville,  Tenn. 

Homung,  J.  C.,  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  ID. 
Jenkins  Bros.,  New  York. 

Klipfel  Mfg.  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co..  Chicago,  Ill. 

Powell  Co.,  Wm.,  Cincinnati,  O. 


Relief  (Wcrter) 

American  Schaeffer  &  Budenberg  Corp.,  Brook- 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Powell  Co..  Wm.,  Cincinnati,  Ohio. 


At^riwn  District  Steam  Co.,  No.  Tonavasdi, 


American  Schaeffer  &  Budenberg  Corp.,  Brook¬ 
lyn,  N.  Y. 

Jenkins  Bros..  New  York. 

Powell  Co.,  Wm.,  Cincinnati,  O. 


Stop  and  Check. 

(See  Valves,  Non  Return.) 


VENTILATING  HEATERS. 
Portable  Unit. 

American  Blower  Co.,  Detroit,  Mich. 
Buckeye  Blower  Co.,  Columbus,  Ohio. 

H.  W.  Nelson  Co.,  Moline,  Ill. 

Nesbitt,  John  T.,  Inc.,  Atlantic  City,  N,  J. 
Peerless  Unit  Ventilating  Co^  New  York. 
Stnrtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 
(See  also  Heaters,  Portable  Unit  Air.) 


VENTILATING  SYSTEMS. 

American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corn.,  Phihu,  Pt 
Autovent  Fan  &  Blower  Co.,  Chicago, 
Bayley  M^.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  0. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Carrier  Engineering  Corporation,  Newark,  N.  J, 
Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Ilg  Electric  Ventilating  Co.,  Chicago,  ID. 
Massachusetts  Blower  Co.,  Watertown,  Mats. 
H.  W.  Nelson  Co.,  Moline,  Ill. 

Nesbitt,  John  J.,  Inc.,  Atlantic  City,  N.  J. 
New  York  Blower  Co.,  Chicago,  Ill. 

Peerless  Unit  Ventilating  Co.,  New  York. 
Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Ma 
Stnrtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 

L.  J.  Wing  Mfg.  Co.,  New  York. 


VENTILATORS. 


Allen  Air-Turbine  Ventilator  Co.,  Detroit,  Uid. 
Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  O. 

fluffalo  Forge  Co.,  Buffalo,  N.  Y. 

Ig  Electric  Ventilating  Co..  Chicago,  IsL 


fi«aaa«»av  Awa^v  A* 

g  Electric  Ventilating  Co.p  ChicagOp  IsL 
New  York  Blower  Co.,  Chicago.  IlL 
Stnrtevant  Co.,  B.  F.,  Hyde  Park,  Mast. 
L.  J.  Wing  Mfg.  Co.,  New  York. 


Powell  Co.,  Wm.,  Cincinnati,  O. 

Russell  &  Co.,  W.  A.,  New  York. 

Trane  Co.,  La  Crosse,  Wis. 

Simmons  Co.,  John,  New  York. 

Simplex  Heating  Specialty  Co.,  Inc.,  Lynch¬ 
burg,  Pa. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 


Mnshaoom. 

Knowles  Mushroom  Ventilator  Co.,  New  YoA 
Lyon  Products  Co.,  Chicago,  Ill. 

New  York  Blower  Co.,  Chicago,  Ill. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Mass. 


WEATHER  STRIPS. 
MetaL 


Reducing. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Davis  Reg^atqr  Co.,  JG,.  M.,  Chicago,  111 


Athey  Company,  Chicago,  HL 

Higgin  Manufacturing  Co.,  Newport,  Ky. 

Monarch  Metal  Products  Co.,  St  Louis,  Ma 


WELDING  MATERLILS. 

Linde  Air  Products  Co.,  New  York. 

Oxweld  Acetylene  Co.,  Long  Island  City,  N.  i- 
Prest-O-Lite  Co.,  Inc.,  New  York. 
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SET  THEM  AS  THEY  COME 
CONNECT  RETURNS, 
WIRE  MOTOR 
AND  RUN 

Operates  on  a  diflFerent  principle. 

Simple,  Efficient  and  Sure. 

Manufactured  of  highest  grade  material  along  lines  of 
best  engineering  practice. 

All  parts  are  accurately  machined.  -  ' 

The  base,  casing,  bearing  brackets  and  tank- are  fine¬ 
grained  cast  iron. 

The  shaft  is  Tobin  Bronze  carried  on  heavy  ball  bearings. 
The  air  rotor  and  centrifugal  pump  are  bronze  castings. 

The  Skidmore  occupies  half  the  floor  space  required  for 
other  makes  of  pumps. 

A  self-contained  unit  requiring  no  piping. 

Engineers  requiring  the  best  and  wanting  a  pump,  the 
high  efficiency  of  which  remains  constant,  should 
specify  the  Skidmore. 

Bulletin  No.  2  will  be  sent  on  requeet. 

Built  in  five  sizes  for  10  and  20  lbs.  pressure  to 
handle  8000,  16000,  26000,  40000,  and  65000 
sq.  ft.  of  radiation,  for  continuous  service  or  with 
automatic  control. 


SKIDMORE  CORPORATION 

General  Offices  and  Factory 
1535  Dayton  St.  CHICAGO,  U.  S.  A. 


FIGURE  NO.  526 

THE  WEINMAN  PUMP  MFC.  CO. 

Columbus,  Ohio 


The  New  “WEINMAN” 
TYPE  “HH ’’AUTOMATIC  CENTRIFUGAL 
VACUUM  AND  BOILER  FEED  UNITS 

Made  in  All  Sizes;  Standard  Boiler 
Pressure  20  lbs. 

Write  for  Bulletin  200 


Patented 

10-16-23 


“Safety  Valves” 


The  selection  and  installation  of  equipment  in 
buildings  and  plants  involves  careful  consideration 
and  execution  and  represents  thousands  of  dollars. 
Why  not  give  serious  thought  to  the  protection  of 
that  equipment  against  loss  by  fire? 


Approved  Sprinkler  Heads 


meet  the  emergency.  They 
are  the  “Safety  Valves’*  of 
a  sprinkler  system  and 
can  be  depended  upon  to 
respond  when  needed,  with 
a  surety  that  fire  will  be 
extinguished  immediately 
and  effectively. 


C.  S.  B.  SPRINKLER  CO. 


C.  S.  B. 


IV  rite  us  for  prices  and 
details.  IVe  cooperate  <with 
you  in  every  v:ay. 


54  Batterymarck  St.,  Boston,  Mass. 

Factory:  Laconia,  New  Hampahiro 
Cassdiaa  RcsrcacBUtircs:  L.  E.  Meahea  Ca.,  lac. 
142  latpccter  Slraat,  Moatreal,  Caaada 


SKIDMORE  HYDRO 
TURBINE  VACUUM 
AND  BOILER  FEED 
PUMP 
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ALPHABETICAL  INDEX  TO  ADVERTISEMENTS 


Dole  Valve  Co . 

Dunham  Co.,  C.  A.. 
Dwyer  Equipment  Co 


Ross  Boiler  Co... 
Ross  Heater  &  Mfi 
Russell  &  Co.,  W.  1 


Linde  Air  Products  Co 
Lyon  Products  Co ....  ^ 


Acme  Radiator  Shield  Co.... 
A- Em-Dee  Engineering  Co.... 

Aerofin  Corporation . 

Alberger  Heater  Co......... 

Alien  Air-Turbine  Ventilator 

Co . 

Amcrjcan  District  Steam  Co.. 

American  Radiator  Co . 

American  Schaeffer  &  Buden- 

berg  Corp . 

American  Steam  Pump  Co.... 

Ames  Iron  Works . 

Athey  Co . 

Atlas  Valve  Co. . . 

Atmospheric  Conditioning  Corp. 
Autovent  Fan  &  Blower  Co.. 
A.  &  P.  Regulator  Co . 


Economy  Pumping  Machinery 

Co .  153 

Elliott  Co . 143 

Everhot  Heater  Co .  22 

Excelso  Specialty  Works,  Inc.  160 


MaGirl  Foundry  &  Furnace 

Wlcs.,  P.  H .  — 

Marsh  &  Co.,  tas.  P .  3 

Marsh  Valve  Co .  141 

Mason  Regulator  Co .  145 

Mc-Alear  Mfg.  Co .  32 

Midwest  Air  Filters,  Inc .  129 

Minneapolis  Heat  Regulator 

Co.  . .  136 

Molby  Boiler  Co .  17 

Monarch  Aketal  Products  Co 

114,  115 

Moto  Meter  Co.,  Iitc .  134 

Mouat  Vapor  Heating  Co....  46 

Mueller  Co .  113 


Sarco  Co . 

Shur-Tite  Mfg.  Co . !!!!! 

Simmons  Co.,  John . 

Simplex  Heating  Specialty  Co. 

Sims  Co . 

Skidmore  Corp . 

Stan  wood  Corp . 

Sterling  Engineering  Co...... 

Stickle  Steam  S^cialties  Co! 
Sturtevant  Co.,  B.  r . 


Farley  Sleeve  &  Hanger  Co 
Foxboro  Co.,  Inc.,  The.... 
Fulton  Co . 


General  Boilers  Co . 

Gleockle,  Jr.,  .  A.  F . 

Gold  Car  Heating  &  Lighting 

Co . . . 

Gorton  &  Lidgerwood  Co.... 

Grinnell  Co . 

Griscom-Russell  Co . 

Gurney  Heater  Mfg.  Co . 


Taylor  Instrument  Cos.. 
Thatcher  Furnace  Co.... 

Thrush  &  Co.,  H.  A . 

Titusville  Iron  Works  Co 
Trane  Co . 


Badger  &  Sons  Co.,  E.  B. 

Barnes  &  Jones . 

Bayley  Mfg.  Co . 

Bishop  &  Babcock  Co.... 

Bristol  Co . 

Brownell  Co . 

Bryant  Heater  &  Mfg.  Co 

Buckeye  Blower  Co . 

Buffalo  Forge  Co . 

Buffalo  Steam  Pump  Co.. 


Nash  Engineering  Co . 

National  Pipe  Bending  Co 
National  Regulator  Co.... 

National  Tube  Co . 

Nelson  Corp.,  Herman.... 

Nesbitt,  Inc.,  John  J . 

Newport  Boiler  Co . 

New  York  Blower  Co...^ 


Union  Fibre  Co . 

United  States  Ozone  Co 
Utica  Heater  Co . 


Haines  &  Co.,  Wm.  S.... 

Hart  &  Crouse . 

Healy-Ruff  Co . 

Heggie  Simplex  Boiler  Co 

Higgin  Mfg.  Co . 

Holley  Engineering  Co... 
Hornung,  J.  C . 


V'apor  Heating  Co 


O-E  Specialty  Mfg.  Co 
Oil  City  Boiler  Works 
Ox  weld  Acetylene  Co. . . 
Ozone  Pure  Airifier  Co 


Want  Ads . 

Wayne  Heater  Corp . 

Webster  &  Co.,  Warren . 

Weil-McLean  Co . 

Weinman  Pump  M-fg.  Co.... 
Westinghouse  Elec.  &  Mfg. 

Co . . 

Wheeler  Condenser  &  Engi¬ 
neering  Co . 

Whitlock  Coil  Pipe  Co . 

Wing  Mfg.  Co.,  L.  J . 

Wolff  Coal  Saver  Co . 

Wolff  Gas  Radiator  Co.,  A.  H. 

Wright- Austin  Co . 

Wyckoff  &  Son  Co.,  A . 


Carrier  Air  Conditioning  Co. 

of  America . 

Carrier  Engineering  Corp.... 

Cashin  Co.,  _W.  D . 

Central  Station  Steam  Co.... 

Chicago  Pump  Co . 

Clarage  Fan  Co . , 

Clow  &  Sons,  James  B . 

Combustion  Specialities  Co... 
Commortwealth  Brass  Corp. . . 

Continental  Heater  Corp . 

Crown  Fuel  Saver  Co . 

C.  S.  B.  Sprinkler  Co . 


Ideal  Heating  Equipment  Co. 

Ilg  Electric  Ventilating  Co _ 

Illinois  Engineering  Co . 

Illinois  Malleable  Iron  Co... 
International  Heater  Co . 


Page  Boiler  Co.,  Wm.  H . 

Patterson- Kelley  Co . 

Pecco  Incorporated . 

Peerless  Unit  Ventilator  Co.. 
Pierce,  Butler  &  Pierce  Mfg. 

Co . 

Powell  Co.,  Wm . 

Powers  Regulator  Co . 9; 

Prest-O-Lite  Company,  Inc... 


enkins  Bros . 

ohns-Manville,  Inc. 
ohnson  Service  Co 


Kennedy  \’alve  Mfg.  Co . 

Kewanee  Boiler  Co . 

Kieley  &  Mueller,  Inc . 

Klipfel  Mfg.  Co . . 

Knowles  Mushroom  Ventilator 


Reed  Air  Filter  Co.,  Inc....  133 

Richmond  Radiator  Co .  23 

Ric-wiL  Co . Front  Cover 


Yeomans  Bros.  Co 
Young  Pump  Co. 


Dahlquist  Mfg.  Co . 

Davis  Regulator  Co.,  G.  M 


Save  Coal  Prevent — Condensation 


INSULATE 


Write  Us  For  Copy  of  Roof  Bulletin 


ALWAYS  USE  INTERNAL  CONDUCTIVI¬ 
TIES,  not  air  to  air  conductivities  when  figuring 
Roof  Insulation.  ASK  US  WH^ 


Chatham  Court  Apt. ,  Springfield,  Mass. 
Insulated  with  FIBROFELT 


Architect:  The  B.  Hammett  Seabury  Co.,  Springfield,  Mass. 
Contractor:  Dennett-Miller  Construction  Co.,  Springfield,  Mass. 


UNION  FIBRE  CO 


Sales  Offices  in 

Albany  Cleveland  Indianapolis  Muskogee  San  Francisco 

Atlanta  Columbus  Kansas  City  Nashville  Seattle 

Baltimore  Dallas  Little  Rock  New  York  South  Bend 

Birmingham  Dayton  Louisville  Philadelphia  Spokane 

Boston  Denver  Los  Angeles  Pittsburgh  St.  Louis 

Buffalo  Detroit  Lynchburg  Portland  Tacoma 

Charlotte  El  Paso  Memphis  Richmond  Toledo 

Casper  Evansville  Milwaukee  Rochester  Tulsa 

Chicago  Grand  Rapids  Minneapolis  Salt  Lake  Wichita 


INCORPORATED 

Engineers  and  Manufacturers 

WINONA,  MINN. 
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•The  widespread  prefer¬ 
ence  for  Oil  City  Boilers 
by  the  educational  insti¬ 
tutions  of  the  country  is 
evidence  of  confidence 
in  Oil  City  service. 

“Safety  first”  then 
efficiency  and  mainten¬ 
ance  does  seem  to  mean 
“OilGty”. 

Catalog  H-9  will  be 
sent  upon  request. 


OIL  CITY  BOILERS 


Built  of  Steel,  in  Accordance  with  the  A.  S.  M.  E.  Code 


OIL  CITY  BOILER  WORKS,  OIL  CITY,  PA. 

NEW  YORK  CHICAGO  PITTSBURGH  ATLANTA  PHILADELPHIA  LOS  ANGELES 


MARSH 

DUPLEX  IVA  TER  SEAL 
LOW  PRESSURE 

BLAST  TRAP 

for  direct  or  indirect  coils  or  any  location  where 
large  quantities  of  water  are  to  be  discharged 

Operates  automatically  either  with  or  without 
mechanical  suction  on  return  line. 

No  complicated  parts  to  stick  or  get  out  of 
order. 

No  small  openings  to  clog  up  with  sediment  or 
scale. 

Free  passage  of  water — rapid  and  steady  vent  of 
air  and  passes  no  steam. 

Combined  action  of  flotation  for  water  and 
all  metal  thermostatic  vent  for  air  together  with 
relief  of  air  through  water  seal  makes  the  ideal 
fNLCT  trap  for  heavy  service. 

Adjusted  and  tested  at  factory  and  shipped 
ready  for  installation,  to  work  automatically  from 
below  atmosphere  on  up  to  25  pounds  steam 
pressure. 

We  Invite  Corretpondenee 

JAS.  P.  MARSH  &  CO.,  tis-m  south  cimton  street,  GhicEgo 

FOUNDED  1865 

Manufacturers  of  Radiator  Traps  and  Specialties — Automatic  Air  Valves  and  Vents 
Indicating  and  Recording  Gauges 

Agents  for  Great  Britain  and  Ireland*  Chatterton  A  Co..  SS  Fetter  Lane,  B.  C.  4.  London 
Agents  for  Pomlnion  of  Canada*  Taylor-Fovbea  Co..  Ltd.,  Gnelph.  Ontario 
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From  Coast  to  Coast 
They  Come  to 
Waukegan  for  Boilers 


KevO 


Why  is  it?  Why  do  people,  come  from  all  over  the 
country^-to  Waukegan  for  Pacific  Boilers? 

It’s  simply  a  matter _  of  good  business.  They  are 
after  results  based  on  the  actual  experience  of  thou¬ 
sands  of  building  owners  who  have  proved  the  ef¬ 
ficiency  and  low  operating  cost  of  Pacific  Boilers.  If 
they  could  get  boilers  “just  as  good”  hundreds  and 
thousands  of  miles  nearer  home  it’s  a  sure  thing  they 
wouldn’t  come  to  Waukegan  for  heating  equipment. 

That  is  *an  obvious  fact.  And  it’s  a  significant  fact, 
because  it  is  a  common  practice  for  men  who  know 
to  insist  on  Pacific  Boilers. 


Write  today  for  illustrated  bulletin. 


GENERAL  BOILERS  CO, 

Waukegan,  Ill. 

Sales  Offices  in  All  Principal  Cities. 


SanFrdn 
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Says  What  It  Does — 

Does  What  It  Says! 

I^ANEt  WATER  HEATING 
GARBAGE  BURNER 

Destroys  garbage  and'hibbish  without  odor  and 
heats  200  to  2600  gallons  of  water  per  hour* 
Simply  and  durably  built  to  the  KE^AifEE  standard — 
made  of  steely  riveted*  Functions  every  place  where 
human  beings  live,  work  or  play* 

[The  details  are  in  our  Catalog  No,  75] 

KEMtfkNEg  piAM^ANY 

Kewanee,  Illinois 


ATLANTA.  GA . 1522  Candler  Bldg. 

CHARLOTTE,  N.  C . 135  Brevard  Court 

CHATTANOOGA,  TENN . 1226  James  Bldg. 

CHICAGO,  ILL . 822  W,  Washington  Blvd. 

aNCINNATI,  OHIO . P.  0.  Box  75 

CLEVELAND,  OHIO, Superior  Ave.  N. E.  at  17th  8t. 

COLUMBUS,  OHIO . 510  Comstock  Bldg. 

Dallas,  TEXAS . SOOBouthwestem  Life  Bldg. 

DENVER,  COLO . 1226-1228  California  St. 

DES  MOINES,  IOWA . 315  HubbeU  Bldg. 


DETROIT,  MICH . 1772  W.  LaPayette  Blvd. 

EL  PASO,  TEXAS . 226  Mesa  Ave. 

GRAND  RAPIDS,  MICH.  402H  Mich.  Trust  Bldg. 
INDIANAPOLIS,  IND. 

221  Indiana  Terminal  Warehouse 

KANSAS  CITY,  MO . 2014  Wyandotte  St. 

LOS  ANGELES,  CALIF . 420  E.  Third  St. 

MILWAUKEE,  WIS. 

835  Merchant’s  A  Manufacturer’s  Bank  Bldg. 
MINNEAPOU8,  MINN . 708  Builders  Ex.  Bldg. 


PITTSBURGH.  PA . Empire  Bids. 

ST.  LOUIS,  MO . 4200  Forest  Park  Blvd. 

SALT  LAKE  CI’TY,  UTAH . 204  Dooly  BWg. 

SAN  ANTONIO,  TE^ . 502  Calcasieu  BWg. 

SAN  FRANCISf^,  CALIF.,  Postal  Telegraph  Bldg. 
SEATT’LE  WASH.  . . CentralBldg. 

Spokane!,  wash . 506  Empire  st.  BWg. 

TOLEDO,  OHIO . .  1121-22  Nicholas  BWg. 

NEW  YORK  CITY,  N.  Y . 47  West  42nd  St. 

PHILADELPHU,  PA.,  510  Real  Estate  Trust  BWg. 
TORONTO,  ONT.,  CANADA . 141  Albany  Ave. 


|»^ewport 
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Sectional  Boilersl 

Another  Type  of  | 
the  900  Series 

Steam  and  Water  ^ 


The  wide  variance  in  sizes  of  the  900  Series  of  Gurney  Sectional  i 
Boilers  provides  a  type  for  every  requirement,  from  the  residence 
to  the  large  installation  requiring  a  battery  of  two  or  more 
boilers.  ^ 

Another  type  of  this  Series  is  the  No.  925  Steam  Boiler  (also  for^ 
Water),  slightly  smaller  than  the  935  type,  and  being  only  5$^ 
inches  high,  with  a  grate  area  of  6^4  sq.  ft.  The  same  low^ 
water  line  meets  requirements  where  head  room  is  limited.  J 
Gurney  Sectional  Boilers  are  built  of  highest  grade  pig  iron,':^ 
give  long  and  continuous  service  and  embody  many  exclusive^ 
advantages.  Heating  surfaces  are  well  arranged,  and  cleaning^ 
is  a  simple  matter.  Steam'  boilers  have  liberal  steam  space. 
Ample  fuel  and  grate  areas,  large  prime  fire  surfaces  and  un-^ 
usual  coal  carrying  capacity  are  features  which  help  to  makel 
Gurney  Sectional  Boilers  economical  and  satisfactory.  M 

j 

Send  for  Catalog 

GuBNEYHeATEHM’F^  QmPANY  I 

General  Offices:  .f 

New  York  Boston  Mass.  Philadelphia  Sj 

11  East  42d  Street  93-95  Oliver  St.,  Fort  Hill  Square  108  North  17th  Street 


No.  925  STEAM  BOILER 
Also  for  Water 


ANNOUNCEMENT 


During  the  many  years  of  our  business  we  have  al¬ 
ways  held  to  an  ideal  of  the  highest  standard  of 
product  at  the  lowest  possible  price. 

That  this  policy  has  earned  the  confidence  of  those 
we  have  served  is  evident  by  the  constant  increase  in 
volume  of  sales,  with  the  result  that  a  further  reduction 
in  price  is  possible  at  this  time. 

You  may  now  furnish  your  clients  with  Newport 
Automatic  Feed  and  Oil  Burning  Boilers  at  practically 
the  same  cost  as  ordinary  boilers. 

Our  new  plant  with  greatly  increased  production  and 
improved  manufacturing  facilities,  insures  you  the  same 
high  quality  of  product  with  better  service  and  broader 
distribution. 

Our  engineering  and  sales  departments  are  prepared 
to  give  you  every  cooperation. 

Complete  literature  and  prices  upon  request. 


Burns  No.  1.  Buckwheat  to  Stove 
Sizes  of  Coal. 


Nmw  York  Office:  101  Park  Avmnao 
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Wolff  Coal  Saver  Co 

1336  West  Congress  St. 
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Wolff  Draft  Conditioners 

Recommended,  used  and  installed 
by  leading  Architects,  Engineers, 
Contractors  and  Building  Owners 

Some  of  the  biggest  building  owners  in  Chicago  have 
installed  Wolff  Draft  Conditioners  on  the  boilers  in  every 
building  they  own.  Chicago’s  famous  Yellow  Cab  Com¬ 
pany  has  installed  them  on  the  boilers  in  all  their  garages. 

Leading  Architects,  Boiler  Man¬ 
ufacturers,  Heating  Engineers 
and  Contractors  use  and  rec¬ 
ommend  them  as  the  one  fuel¬ 
saving  device  that  has  made 
good. 

They  have  learned  that  Wolff 
Draff  Conditioners  eliminate  the 
human  element  in  firing  a  boiler, 
and  make  it  possible  for  even 
an  unskilled  man  to  get  from  a 
boiler  the  same  high  efficiency 
that  the  manufacturer  himself 

“  Popular  Mechanics  ”  Building,  200  E.  Ontario  St.,  Chicago  gets  when  he  operates  his  boiler 

Marshall  fit  Fox,  Chicago,  Architects  1  | 

Heated  with  Kewanee  Boilers,  equipped  with  aS  lie  iCnOWS  It  SnOUlCL  De 

Wolff  Draft  Conditioners.  ^  t 

operated. 


Write  for  our  Red  Book  giving  the  facts. 


HEATING  CONTRACTORS 
There  is  money  for  you  in  selling 
and  installing 

Wolff  Draft  Conditioners 


SALES  REPRESENTATIVES 
We  want  a  concern  in  every  City, 
who  calls  on  Architects,  Owners  and 
Contractors  to  take  the  Agency  A 
good  and  profitable  line. 
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V<4sy/  I'm  warm  enough^ 
so  itL  JUST  CLOSE  THE  DRAFTSr 


Self-Regulated 

Thrush  System 


Because  Thrush  System  is  automatically 
regulated  by  the  temperature  of  the 
water  in  the  boiler,  fires  are  under  con¬ 
stant  and  positive  control  and  uniform 
room  temperatures  are  '  maintained. 
Therefore  more  heat — less  fuel  I  The 
economies  in  operation  and  saving  in  at¬ 
tention  required  when  Thrush  System  is 
installed  on  old  or  new  plants  will  interest 
your  customers. 


W rite  for  Catalog 

H.  A.  Thrush  &  Co. 


PERU,  IND. 


rt,  liit  li>  <U 


*WH£W/  I'M  BURNING  UP!  IF 
SOMEBOby  DOKIT  come  DOWN¬ 
STAIRS  SOON,  llL  BLOW  UP !" 


Why  Clow  Gasteam  | 
is  a  more  healthful  ^ 
kind  of  heat 


Designed  for  die  coa^iltt 
heating  of  old  or  ttu 
buildings  —  offices,  stem, 
factories,  schbolt,  {nMc 
buildings,  residencuasd 
apartmento 


EACH  RADIATOR  AN  INDEPENDENT 
STEAM  HEATING  PLANT 


Clow  Gasteam  heat  is  clean,  pure  and  preserves  the 
normal  humidity  of  the  air.  The  tiny  Bvmsen  flames 
under  the  water  chamber  produce  complete  combus¬ 
tion  and  create  a  certain  amoimt  of  moisture. 

These  flames  cannot  touch  any  surface,  hence  Clow 
GasteamRadiators  are  free  from  the  troubles  sometimes 
occurring  in  merely  supplementary  heating  appliances. 

Complete  Heating  System 

Clow  Gasteam  is  a  system  of  individual  steam  ra(fla- 
tors,  each  containing  its  own  supply  of  water,  whid 
needs  to  be  renewed  only  about  every  two  weeks.  It 
requires  no  connection  with  water  piping.  It  cannot 
freeze  or  bum  out. . 

To  have  heat,  all  that  is  necessary  is  to  turn  a  valve 
and  light.  Clow  Gasteam  Radiators  are  automatically 
regulated  to  maintain  an  even  steam  pressure. 

Clow  Gasteam  Radiators  have  been  used  for  over 
twenty  years,  all  over  the  coimtry.  If  you  are  not 
familiar  with  Clow  Gasteam,  write  us  for  additional 
information  and  for  the  names  of  users  in  your  vicinity. 


JAMES  B.  CLOW  &  SONS 
534-546  So.  Franklin  Street 
CHICAGO 


Om 


iSilJ  Its  lasa  gss 


[| 
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the  Supreme  Broadcaster 
jf  Hi^NationsWarCi^^ 


Pre-S\elling 

InTERn/TTion/iL  He/r'ers 


The  Saturday  Evening  Post,  greatest 
broadcaster  of  the  nation’s  wares,  reaches 
a  list  of  buyers  selected  according  to  their  intelli¬ 
gence  and  buying  power. 

Check  up  the  Post  Circulation  in  your  commui^y"  ^ 
and  you  will  find  that  in  practically  every  Acteae  V 
where  you  could  sell  a  heater  the  family  is  “  lisl^ing 
in”  on  your  advertising  and  ours.  ■ 

Watch  for  our  advertising  in  the  March  and  suc¬ 
ceeding  issues  of  the  Post,  Country  Gentleman  and 
numerous  other  publications.  Use  our  sales  helps  to 
increase  your  business  on  INTERNATIONAL 
Heaters. 


2:350.683  r 

r  Homes — 
Listen  in 

onS'-E'-P" 


Sales  Helps  For 
Your  Use 

Catalogs 
Circulars 
Mailing  Folders 
.  Movie  Slides 
Buil^mg^Signs 
Authorized  Dealer  Signs 
f  or  *  Store.,  ju^d  Truck 
Newspaper  tros 
Newspaper  Copy 
Salef  Liters 
Window  Display 
Store  Cards 
Hangers 

Seni^  'for  samples  and 
booklet  telling  how  to 
merchandise  I  N  T  E  R  • 
NATIONAL  HEATERS 


IriTERn/rrion/iL  He/tter  Cocnp/iny 

UTICA,  N.  Y. 


NEW  YORK 


CHICAGO 


CLEVELAND 


DETROIT 


NASHUA,  N.  H 


THE  HEATING  AND  VENTILATING  MAGAZINE 


March,  1155 


AMES 

Firebox  Heating  Boilers 


il  l 

'  Xi: 

r  ' 

1  I 

L  'Vij  ; 

Ames  Firebox  Heating  Boiler  with  Plain  Furnace 

Built  with  Plain  and  Downdraft  Furnaces. 
Incorporating  the  Latest  and  Most  Advanced 
Ideas  in  Boiler  Design  and  Construction. 

We  also  build  a  complete  line  of  Horizontal 
Tubular,  Upright  and  Empire  Boilers  for  Heat¬ 
ing  and  Power  Requirements. 

Bulletins  with  complete  details  mailed  on 
request. 


Empire  Return  Tubular  Portable  Boiler 

AMES  IRON  WORKS 

DIVISION  OF 

Pierce,  Butler  &  Pierce  Mfg.  Corp. 


Main  Office  ft  Works 
Oswego,  N.  T. 


General  Sales  Office 
41  E.  42nd  St..  New  York  City 


What  You 
Want! 


SINGLE  PIPE 


VAPOR 


SYSTEM 


Simple  to  Instoll 

— Any  Steam  fitter  can  put 
in  this  System 

LOW  IN  COST 
Does  the  Work 

— ^We  have  the  successful 
installations  to  prove  it 


Descriptive  matter  sent 
on  request 


GORTON  &  UDGERWOOD  CO. 

96  Liberty  Street 

New  York 

C  W.  BEDEI<L.  CHAS.  A.  MANN, 

273  Congress  St,  Boston,  Mass.  155  N.  Clark  St,  Chicago,  III 

WM.  G.  MOORMAN, 

325  Ellicott  Sq.,  Buffalo,  N.  Y. 

H.  M.  GASSMAN,  J.  E.  PERKINS  CO., 

513  W.  21st  Street  113  E.  Franklin  St,  Baltimore, 

Birmingkam,  Ala.  Md. 

DUANE  L.  BUSS,  JR.,  JOHN  H.  DODD, 

Rialto  Bldg.,  San  Francisco,  1505  N.  Haskell  Ave.,  Daltatf, 
CaL  Tex. 


THE  HEATING  AND  VENTILATING  MAGAZINE 


UTtCA-DUPLE^^ 
,-EjVW  BOILER' 


^  JLP'«-SS,0((EUSS  ’  \  oTlCA’DLiPtEX  ^  ^  SOPER-SMOKELfss  | 

tjriCrt  Ny-  ,  ^  boiler'  '  UTICA  ^y 


UTIC.'H-  -  :  '  /.•"■II'’  _ 


Ti',A  HLA-f  B  C;.:.*/A.U  i  ■  -1 


NO.  ,  f  821- 


if  t.  i 

■V  -^.'“1 

^  vVk.^- 

•  % 

«« .f:  --lA- 


Front  View  of  Utica-Duplex  SUPER-SMOKELESS  Boilers  ^ 

Utica- Duplex  ^ 

Super- Smokeless  boilers 

Announcing  the  New  Duplex  Boiler! 

Utica-duplex  super-smokeless  Boilers 

have  many  advantages  over  the  ordinary  type 
of  wide  grate  boilers.  A  double  fire-box  gives 
a  greater  amount  of  heating  surface  per  square  foot 
of  grate  area,  and  this  surface  is  in  direct  contact  with 
the  fire.  The  header  construction,  which  is  shipped 
as  an  integral  part  of  the  boiler,  assures  large  steam 
space.  The  individual  grates  require  less  attention 
and  make  possible  a  greater  latitude  in  the  fire  re- 

Rear  View  of  Utica-Duplex  SUPER-  quired  at  different  seasons  of  the  year.  One  half  of 

SMOKELESS  Boiler  Showing  Header,  the  boiler  will  operate  as  efficiently  as  a  single  boiler, 

AS**fcates®55Slgh^°S‘°slipri.'i  ''"“'“S  **  ^re  nor  requiring 

mentary  Air  is  admitted  to  the  Boiler.  wastage  of  coal  to  cover  the  unused  portion  of  the 

grate.  It  is  possible  to  shut  down  one  half  of  the 
boiler  for  cleaning  the  grates  or  any  other  purpose. 
Precautions  have  been  taken  to  equalize  the  boilers, 
and  a  steady  water  line  is  maintained  at  all  times. 
Engineers  and  contractors  are  invited  to  write  for 
complete  information. 

Manufactured  by  the  •  • 

Utica  Heater  Company 

UTICA,  N.  Y. 

CHICAGO  CLEVELAND  NEW  YORK 
Sales  Offices  in  the  Principal  Centers 
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INSTANT  HOT  WATER 

,  WITH 

DALQUIST  AQUATHERM 
COPPER  RANGE  BOILER 

The  first  improvement  in  range  boiler  con¬ 
struction  in  many  years  provides  instant  hot 
water  to  the  consumer  at  minimum  cost. 

The  Dahlquist  Aquatherm  Copper  Range 
Boiler  will  reduce  by  one-half  the  cost  of 
installing  a  gas  tank  heater  on  any  job  and 
will  provide  all  the  convenience  of  an  in¬ 
stantaneous  heater  either  from  the  ordinary 
gas  tank  heater,  water  back  in  coal  range, 

'  indirect  heater  or  coil  in  boiler  or  furnace,  or 
electric  heater.  Range  boiler  acts  as  storage 
heater  when  hot  water  is  not  being  used. 

The  Dahlquist  Aquatherm  can  also  be  fur¬ 
nished  separately  to  be  installed  in  range 
boiler  now  in  use  whether  heated  by  gas,  coal, 
wood  or  electricity. 

Let  us  send  full  details. 

DAHLQUIST  MFG.  CO., 

40  WEST  3rd  STREET,  BOSTON,  MASS. 


cp 


Ij;!!  ..BAHVAUISZ 


t. 


l»«4o»nto-r  j 


□ 

fool 


Dahlquist  Aquatherm  Copper  Range  Boiler  in¬ 
stalled  in  connection  with  gas  tank  water  heater, 
water  back  in  coal  or  wood  kitchen  range  in 
kitchen,  and.  indirect  water  heater  iM  cellar. 


DON’T  BURN  UP  YOUR  MONEY 


REDUCE  COAL  BILLS 

BY  INSTALLING 


Manufacturer’s  Certified  Ratings 

Average  Reductione  of  Coal: 

10-20%  on  High  Prensure  Steam  25-45%  on  Hot  Water  Heating 

1  &40%  on  Low  PreMure  Steam  25-35%  on  Hot  Air  Heating 


Burnrite  Combustion  Devices 


Simple  to  Install 
Automatic  in  Opera¬ 
tion 

No  Upkeep  Expense 
No  Regulation 
Years  of  Service 


Adapted  to  Steam 

Hot  Water  or  Hot  Air 
Plants  —  Industrial 
Plants  —  High  Pres¬ 
sure 

Makes  Money  for  you 
and  your  customer 


Write,  Phone  or  C«dl  For  Priceg  end  Circular 


gIohn  Go 


110  CENTRE  STREET 


NEW  YORK! 
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VJ^HERE  conditions  demand  the  installation  of  a  boiler 
that  will  bum — smokelessly  and  economically — aJl 
grades  of  soft  or  hard  coal  and'  fuel  oil,  the  logical  choice 
of  the  engineer  and  heating  contractor  is  the 


Page 

Monarch 

Smokeless 


Careful  study  of  installations,  demonstrating  beyond  question  exceptional 
efficiency,  and  durability  has  convinced  them  of  the  superiority  of  the  Page 
construction. 

Simple  in  design — easy  to  operate  Made  in  both  push  nipple  and  header 
types. 

Prompt  shipment  from  convenient  shipping  centers. 

Contractors:  Send  for  reduced  price  list,  effective  February  1st. 


THE  WM.  H. 
PAGE  BOILER  CO. 

58  West  40th- Street  , 
New  York 

BOSTON  CLEVELAND 

PHILADELPHIA  MEADVILLE 

Established  1856  Incorporated  1877 


For  All  Fuels— Hard  or  Soft  Coal,  Gas  or  Oil 
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Specially  constructed  for  bituminous  coal.  Will  also 
burn  anthracite  without  alteration. 

Large  firing  doors.  Direct  and  return  tubes  easily 
accessible  for  cleaning. 

All  steel  construction  to  A.S.M.E.  Code  require¬ 
ments. 

Catalog  No.  85 A  gives  you  complete  details. 


nco  smokeless 


DOWND12AFT 

Hetubn  tubular 
Firebox 

BOILERS 

^)fie 

TITUSVILLE  IRdN  WORKS  CO. 


Titusville, 


Penna. 


SALES  OFFICES: 


New  York 

152  West  42nd  Street 

Detroit,  Mich. 
Peter  Smith  Bldg. 

Pittsburgh,  Pa. 
Farmers  Bank  Bldg. 


Washington,  D.  C. 
Woodward  Bldg. 

Buffalo.  N.  Y. 
Marine  Trust  Bldg. 

Chicago,  IlL 
S3  West  Jackson  Blvd. 
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MULTI-RADIATOR  TYPE 

SCIENTIFICALLY  DESIGNED  FOR  FAN  BLAST  SYSTEM  OF 
HEATING  AND  VENTILATING 

A  DIRECT  FIRED  HEATING  UNIT  THAT  HEATS  10,000 
CUBIC  FEET  PER  MINUTE  FROM— 20°  TO  120°+  AT 
A  RATE  OF  EFFICIENCY  THAT  DEHES  COMPARISONS 

HEATING  -  VENTILATING  -  DRYING 

BURNS  COAL— WOOD— OIL 

HUNDREDS  OF  THESE  NATIONAL  SYSTEMS  INSTALLED  THROUGH 
OUT  THE  COUNTRY  IN  SCHOOLS,  CHURCHES,  THEATRES  AND 
INDUSTRIAL  PLANTS  ARE  SERVING  OWNERS  AND  THE  PUBLIC,  AND 
WE  HAVE  TESTIMONIALS  OF  THEIR  HIGH  EFHCIENCY  AND  LOW 

MAINTENANCE  COSTS 

WRITE  TO-DAY  FOR  INTERESTING 
BOOKLET  ON  THIS  MASSIVE 


Wausau  Vocational  School 

WAUSAU,  wis. 

EQUIPPED  WITH  THE 

NATIONAL  SYSTEM 

80, coo  CUBIC  FEET  PER 
MINUTE  OF  FRESH 
WARM  AIR 


^  ^  ^  ^ 

- ....  - 


i  tsr 


FOUNDRY  AND  FURNACE  WORKS 


No  heater  is  better  than  its  burner  and  without  an  effideml 
burner  no  appliance  stands  the  test — thafs  why  the  leal 
ing  Manufacturers  of  Hot  Water  Heaters,  Gas  BoUm 
and  Heating  Appliances  are  adopted  as  Standard 


There  are  ten  sound  reasons  why  they  are  far  the  mod 
perfect  on  the  market, 

1.  Will  reduce  gas  bills  25  to  U0%. 

2.  Render  the  pilot  light  unnecessary. 

S.  Can  be  controlled  with  any  good  thermostat. 

U.  Will  not  back-fire  or  deposit  carbon — upon  any  gas  pressm. 

5.  Will  develop  a  flame  temperature  of  1960  degrees  Fahr. 

500  Btu.  gas. 

6.  Requires  no  adjustment,  regardless  of  pressures  or  quality  »f 
gas. 

7.  Jets  or  orifices  cannot  become  corroded  or  clogged,  or  affectd 
by  condensation. 

8.  Will  produce  a  perfect  orange-green  flame  with  ArtifiM, 
Natural  or  Mixed  Gas. 

9.  Are  the  result  of  over  six  years'  careful  development  by  Gm 

,  Burner  Specialists. 

10.  Have  been  adopted  by  leading  Heater  and  Gas  AppUasM 
Manufacturers.  .  I 

Barber,  Patented  Jet  Burners  are  ideal  for  Hot  Water  HeaUm 

Small  Steam  Boilers,  Furnaces,  Liquid  and  Metal  Pots,  Candy  oi4j 
Doughnut  Stoves,  and  Similar  Appliances.  | 

*  / 

Why  not  write  us  today  and  let  us  assist  in  solving  your  gas  burml\ 
problems.  You  will  not  be  obligated  in  the  least. 


Thtt  SLEVEIMD  3AS  HIRNIEli&APPILIANGE  Ga 


Burnet  Specialists 

STOIKH  Superior  Avenue,'  - -  Cleveland,  Olilo 


Last  fire  travel  surrounded  by 


jtesm  liberating 


THATCHER 

BOILERS-FURNACES-RANfiES 


HowManyHomes 

in  Tour  Town  have 
'uiorn-ouf  Heaters  ? 

Replace  them  ‘H'Uh 

THATCHER 

ROUND  BOILERS 

WHEN  you  tell  owners  of  old-fashioned  heaters  that  a  Thatcher 
Round  Boiler  saves  almost  enough  coal  to  pay  for  itself  the  first 
year  or  so,  they  will  realize  they’ve  been  wasting  money  on  main¬ 
taining  their  old,  inefficient  heaters.  Show  them  exactly  why  a  Thatcher 
Round  Boiler  cuts  fuel  bills.  Show  them  the  special  “Staggered  fire*' 
travel,  the  extra  heating  surfaces,  the  coal  saving  triangular  revolving 
grates,  and  the  high  ash  pit.  Make  “quick  fire’*  sales  by  pointing  out 
that  the  Thatcher  is  easy  to  operate  and  control  and  keeps  the  house 
cozy  day  and  night  in  all  weathers. 

THE  THATCHER  COMPANY 

Formerly  Thatcher  Furnace  Co. 

Since  1850 

133-135  W.  35th  St.  39-41  St.  Francis  St.  341  N.  Clark  St. 
New  York  City  NEWARK,  N.  J.  Chicago.  IIL 


STl 


ClEAN  OUT 
DOOR. 


<*suci^  oooR 


'  \  r.  i-*'*'’*^* 
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The  Pipe  Bads  for  Modem  Building 

OTHER  cities  may  lay  claim  to  the  largest,  finest,  or  most  costly  building 
of  its  kind,  but  the  City  of  New  York  holds  the  distinction  of  having  the 
greatest  collection  of  large  buildings  of  any  city  in  the  world.  While  she  has 
always  been  proud  of  her  architectural  triumphs,  she  has  been  none  the  less 
proud  of  the  substantial  character  of  these  structures,  and  particularly  of  the 
materials  which  have  gone  into  them.  A  cross  section  of  New  York’s  finest 
will  show  a  generous  use  of  “NATIONAL”  Pipe  for  both  heating  and 
plumbing  and  also  for  other  purposes.  The  buildings  illustrated  are  taken 
from  Bulletin  No.  25 — “NATIONAL”  Pipe  in  Large  Buildings.  This 
publication  contains  useful  data  on  pipe  for  building  purposes.  A  copy  will 
be  sent  upon  request. 

NATIONAL  TUBE  COMPANY,  PITTSBURGH.  PA. 

DISTRICT  SALES  OFFICES  IN  THE  LARGER  CITIES 


x\merican  homes  are  dirty  in  the  Spring 
largely  because  they’re  kept  warm  in  the  winter. 

But  every  year  there  are  more  and  more 
wise  home  owners  who  figure  their  heating 
expense  as  cost  of  fuel  and  attendance,  plus 
their  annual  redecorating  and  cleaning — and 
put  in  an  Ideal  Gas  Boiler,  which  stores  no 
fuel  and  needs  no  attendance  from  Fall  to 
Spring. 

You,  too,  can  sell  Ideal  Gas  Boilers  by  co¬ 
operating  with  your  gas  company.  They  are 
your  Gas  Boiler  jobbers  1  They  assume  the  re¬ 
sponsibility  for  service  and  back-call  work. 
What  other  non-coal-buming  installation  ap¬ 
proaches  that  for  a  quick,  clean,  satisfactory 
piece  of  business? 

Why  not  write  to  us  now  or  talk  this  over 
with  your  gas  company?  There  are  good  profits 
in  team-work — arid  even  more  of  them  in  fac¬ 
tories  and  buildings  than  in  homes. 


IDEAL  Gas  Boilers  are 
clean,  automatic,  noise* 
less  in  operation,  and 
beautiful  in  their  polish¬ 
ed  aluminum  insulated 
jackets. 

Combustion  is  perfect, 
the  design  amazingly 
efficient.  Over85Xofthe 
total  heat  is  absorbed  in 
H  second—  about  30inch- 
es  of  flue  travel. 

Ideal  Gas  Boilers  are 
rated  on  A.  G.  A.  Code; 
thus,  the  boiler  capacity 
selected  need  be  only 
25%  in  excess  of  the  total 
condensing  load  (includ- 
n  ing  piping). 


The  A.  H.  Wolff  Gas  Radiator  Co 


Distributors 


iti  ] 

,if  1 
Hill 

376  Lafayette  Street 


New  York  City 
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ESIGN  the  system  so  that  lift  fittings  will  not  be  required  on  steam  mains,  en¬ 
deavoring  always  to  have  all  returns  and  drips  flow  by  gravity  to  the  vacuum 

pump.  A  lift  fitting,  however,  at  the  pump  gener¬ 
ally  functions  satisfactorily  if  designed  correctly. 


Short  Nipplc, 


NOT  TO  EjxCCCD  6'0 
IF  UFT  IS  HICHER  THAN 
6’cr  REPEAT  THIS  CONHCC- 
TlOtirSTCP  rORMATION 


Short  Nipple 


Built  Up 

Lift 

Fitting 


CTunn  MAin 
}^rUKC  Lift  Pipe  ©  Vi  DiA-t- 
CTCII  or  RCTUPM  MA»ri  ® 

I-© 


MAKE  Lift  Pocwct 
Two  9«tC5  LAW  on* 

RcTwwn  Hain  0 


HOM  CATC  VAU/t 


%  Dkaw-off 


We  join  the  Engineer  in  cautioning  the  steam  fitter 
against  using  lift  fittings  on  steam  mains,  as  their 
use  often  produces  water  hammer  when  steam  is 
turned  into  the  system  and  when  firing  up  a  cold 
system.  It  must  be  remembered  also  where  lifts 
are  present  the  vacuum  pump  must  be  continuously 
in  operation  or  circulation  is  stopped. 


5mobt 

Nipple 


Lift  Not  Over. 
6*0*'- If  Higher, 
Repeat  This 
COHHECTIOM 

Step  foRUATioN 

Return  Main 

Clean  OuT«,k 
Rlug 


Return 
Main 

Lift  Pips 


Dunham 

Lift 

Fitting 


Lift  Connection  in 
Return  Main 


Due  to  building  construction,  lift  fittings  sometimes 
become  necessary.  In  such  cases  the  fitting  should 
be  designed  with  extreme  care.  The  illustration 
shows  a  connection  built  up  of  pipe  and  fittings  for 
use  on  large  return  piping.  On  smaller  piping — 
14  to  2"  inclusive — the  Dunham  Lift  Fitting  will 
eliminate  uncertain  design  and  save  the  fitter’s  time 
of  building  up  the  unit.  It  is  a  one  piece  cast 
iron  unit,  fitted  with  plug  for  clean  out. 


The 

Dunham 

Lift 

Fitting 


C.  A.  DUNHAM  CO. 

230  East  Ohio  St.  Chicago 

Over  sixty  branch  and  local  sales  offices  in  the  United  States  and  Canada 
bring  Dunham  Heating  Service  as  close  to  your  office  as  your  telephone. 
Consult  your  telephone  directory  for  the  address  of  our  office  in  your  city. 
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Gas  for  househeating  offers  a  re¬ 
markably  fertile  field  for  healthy 
profits.  An  excellent  gas  boiler, 
backed  up  by  a  nation-wide  organ¬ 
ization  which  really  strives  to  give 
you  the  utmost  co-operation,  makes 
it  well  worth-while  to  give  Bryant 
Automatic  Gas  Heating  intensive 
sales-support. 


THE  BRYANT  HEATER  & 
MANUFACTURING  COMPANY 
954  East  72nd  St.,  Cleveland,  Ohio 


Branches  in  Principal  Cities 


Steam  or  Vapor 


for  Hot  Water 


Residence  in  Middletown,  Ohio 
Architect:  G.  C.  Burronths 
Heating  Contractors: 

The  John  Arfip  Co. 
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Why  Noi  Hoi'  Wafer, 
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A  regulator  is  standard  trimming  on  a  steam 
boiler.  Why  not  on  hot  water? 

A  steam  installation  would  not  be  complete 
without  a  regulator.  Everyone  knows  that 

Then  why  should  you  omit  it  on  a  hot  water 
jdb?  It’s  just  as  important  for  economical 
operation. 

You  can  make  hot  water  installations  more 
profitable,  more  efficient  and  more  satisfac¬ 
tory  by  adding  a 


The 

Separable 

Metaphrams 


Each  Metaphram  or  “wafer”  is 
a  hermetically  sealed  chamber 
containing  a  volatile  liquid 
which  expands  with  increase  of 
temperature.  Several  of  these 
together  furnish  the  power  that 
ojjerates  the  lever. 

The  separable  Metaphrams  are 
“cage  assembly”  and  are  lifted 
from  the  well  as  a  unit,  should 
replacement  ever  be  necessary. 


There  is  a  fertile  field  for  you,  selling  and  in¬ 
stalling  this  sensitive  but  positive,  much 
needed'  regulator — on  new  or  old  installa¬ 
tions. 

Order  from  your  jobber  or  direct. 

Write  for  circular. 


2301  KNOX  AVKNVB  CHICAGO 

European  Office:  A.  J.  Aseheton,  18  St.  Thomas  St.,  London,  S.E.1,  Enc. 


thoroughly  pleased 
with  the  system,** 


Mr.  HI  R.  Wagner,  Contractor,  of  Hagerstown,  Md., 
installed  the  O-E  Vapor  Vacuum  pressure  Heating  Sys¬ 
tem  in  the  Williamsport  High  School; 

He  tells  us  in  a  letter  that  the  system  is  responsive,  eco¬ 
nomical,  and  efficient  in  every  way,  and  that  he  appre¬ 
ciates  its  extreme  simplicity  and  the  absence  of  the  possi¬ 
bility  of  any  trouble. 

He  also  says  that  the  architect  and  school  board  are 
“thoroughly  pleased  with  the  system,”  and  that  they  will 
not  consider  any  more  straight  steam  jobs. 

There  are  many  other  buildings  like  this  one  satisfactorily 
O-E  heated.  Let  us  send  you  some  interesting  data  on 
recent  tests. 


Williamsport  High  School 


O-E  SPECIALTY  MFC.  CO. 

12  KEEFE  AVENUE  _  -  _  MILWAUKEE,  WIS 


HEAVY  SEAMLESS 
BRONZE  TUBING 


SEMI-BALL  SEAT 
RBEVENTS  ST.CKINO 


•O-B”  Perfect  Ball-Checii 
Water  Seal  Union  Blbow 
with  Adjnstabie  Air  Vent. 


Improved  Air  Ezbanstea^ 
and  Vacnnnr  Valve 


“O-E”  Improved  PerfMt 
Pacldess  Graduated  Valva 
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A  Correction! 

The  Whiilock  advertisement  in  the  January  issue 
of  this  magazine  bore  the  caption  "Harvard  University 
Swimming  Pool  is  Whitlock  Heated." 

This  is  an  error  which  We  wish  to  correct.  While 
there  is  no  swimming  pool  in  this  group  of  buildings, 
there  are  two  Whitlock  Heater  installations  of  consider¬ 
able  size. 

We  believe  the  truth  about  these  installations  is  of 
sufficient  interest  to  warrant  this  second  appearance  of 
these  illustrations. 

A  single  power  house  serves  to  furnish  heat 
and  power  to  the  entire  group  of  buildings  con¬ 
nected  with  the  Harvard  Medical  School  shown 
above.  This  group  includes  the  Peter  Bent  Brig¬ 
ham  Hospital  and  the  Children’s  Hospital  as  well 
as  several  smaller  buildings. 

The  Whitlock  Type  R  Oil  Heaters  shown  in 
the  lower  illustration  are  each  capable  of  heat¬ 
ing  4000  pounds  per  hour  of  1  4  degree  Baume 
fuel  oil  from  90°  to  260°  with  steam  at  110 
pounds  gauge  pressure. 

The  Whitlock  Converters  shown  in  the  upper 
installation  cut  supply  hot  water  for  the  heating 
systems  of  one  half  this  entire  group  of  buildings. 
The  rest  of  the  buildings  are  steam  heated. 

We  are  justly  proud  of  this  installation  of 
Whitlock  Heaters  in  a  justly  famous  institution. 
In  like  manner  Whitlock  Products  are  proving  the 
correct  solution  of  knotty  Heat  Transfer  prob¬ 
lems  the  world  over. 


Whitlock  Engineers  have  gained  a  vast  amount  of  valuable  practical  experience  in  the  thirty 
years  and  more  we  have  manufactured  heaters.  They  are  prepared  to  help  you  with  your  prob¬ 
lem — what  is  it? 


THE  WHITLOCK  COIL  PIPE  CO. 


40  South  Street 


Hartford,  Conn. 


New  York 


Chicago 


Boston 


Buffalo 


Philadelphia 


San  Francisco 


WHITID 


HEAT  TRANSFER 


VJXV.  X  ivvy 


DUCTS 


Whitlock  Heaters  are  manufactured  in  Canada  by  Darling  Bros.,  Ltd.,  Montreal 
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oz.  Pressure 


woCASHllte: 


TRAP 


One  of  our  Complete  Line  of  Specialties  for  Vapor  and 
Vacuum  Heating  Systems 

Diaphragm  is  our  one-piece  Thermoflex  Bellows  and  embodies  all  the  latest 
features  in  design  and  construction  to  make  a  thermostatic  radiator 

trap  long  lasting  and  efficient. 

Complete  Bulletin  Catalog  mailed  if  requested 

MANUFACTURED  BY 

W.  D.  CASHIN  COMPANY 

35  HARTFORD  STREET  BOSTON,  MASS 


IHOUAT  VAPOR  HEATING  COMPAIIl 

CLEVELAND,  OHIO 


No.  3 

RADIATOR 


The  Mouat  System  of  Heating,  a  two-pipe  gravity  vapor 
or  atmospheric  steam  heating  system,  operates  at  from  1  to  2 
ounces  pressure.  No  pumps,  thermostatic  valves,  return 
traps  or  mechanically  operated  parts. 


Shaded  portions  of  the  radiators  in  diagram  below  show 
how  heat  in  radiators  can  be  graduated  or  controlled,  as 
desired,  by  the  supply  valves. 

The  control  of  the  heat  at  the  radiators,  sensitive  regulation 
of  boilers  and  extremely  low  operating  pressure  make  the 
Mouat  an  unusually  economical  system. 


Send  for  detailed  information. 


Shorutitg  how  the  Heat  can  be  Graduated  or  Controlled 


For  the  Sal- 
vation  of  Hot  Water 
Piping — Read  this  Book 


The  solution  of  the  eor- 
rqsion  problem  lies  not  in 
trying  to  find  a  metal 
u'hich  will  resist  eorro- 
sion,  but  in  talcing  out  of 
the  water  the  elements 
which  cause  corrosion. 
Elliott  De-aerators  and 
De-activators  are  posi¬ 
tive  means  to  this  end. 


It  discusses  the  cause  of  corrosion  of  hot  water  piping  in  build¬ 
ings.  It  illustrates  specimens  of  corrosive  attack  on  both  ferrous 
and  non-ferrous  pipe  material.  It  locates  the  reason  for  corro¬ 
sion,  and  points  out  a  remedy  in  the  removing  of  dissolved  oxy¬ 
gen  from  the  water. 

You  will  be  interested  in  the  description  of  the  simple  de-acti¬ 
vating  and  de-aerating  apparatus  which  will  completely  insure 
hot  water  piping  against  attacks  from  corrosion. 

In  the  interest  of  hot  water  piping  systems,  an  investment 
certainly  worth  protecting,  you  will  want  a  copy  of  this  book. 
The  coupon  is  for  your  convenience. 


ELLIOTT  COMPANY 

PITTSBURGH,  PA. 

General  Offices:  Jeannette,  Pa. 

District  Sales  ind  Service  Offices;  Atlanta,  Baltimore,  Boston,  Chicago,  Cincinnati, 
Cleveland,  Detroit,  Kansas  City,  Philadelphia,  Pittsburgh,  New  York  and  St.  Louis. 


jjatoe 


Built  Right  To  Stay  Tight 


The  manufactures  of  Lavigne 
Packless  Steam  Radiator  Valves 
have  never  made  extravagant  claims 
for  their  product.  They  merely  ask 
you  to  compare  their  valve  with 
others  and  draw  your  own  conclu- 


Lavigne 


They  do  not  join  in  the  chorus  by 
proclaiming:  “Ours  is  the  best  valve 
in  the  World.”  Yet  they  sincerel}" 
believe  that,  point  for  point,  Lavigne 
Packless  Valves  offer  the  greatest 
value  of  any  line  on  the  market. 

This  belief  seems  to  born  out  by  the 
confidence  of  customers  who  have 
consistently  held  to  these  valves  over 
a  long  period  of  years. 

Also  manufactures  of  a  complete  line  of  high  grade 
steam  and  Hot  Water  Radiator  Valves  in  all 
standard  sizes  and  patterns. 

Your  jobber  can  supply  you. 

COMMONWEALTH  BRASS  CORPORATION 
DETROIT 

NEW  YORK  SAN  FRANCISCO  CHICAGO 


SAN  FRANCISCO 


Only  a  genuine  Jenkins  valve 
gives  Jenkins  service,  and  to 
be  a  genuine  Jenkins,  a  valve 
must  bear  the  Jenkins  “Dia¬ 
mond”  mark.  See  it  on  every 
valve  you  install. 


Wj  JENKINS  BROS. 

JO  White  St . New  York,  N.  Y. 

524  Atlantic  Ave . Boston,  Mass. 

133  No.  Seventh  St . Philadelphia,  Pa. 

Fig.  143,  screwed,  Washington  Blvd . Chicago,  Ill. 

^*‘'”Angle^Valve^‘’‘^^  JENKINS  BROS.,  LIMITED- 

Montreal,  Canada  London,  England 


Alw^s  marked  with  tha  'Dicunond" 

enkinsValves 

f  SINCE  1864 


VALVES 

that  do  you  justice 


Fig.  352,  screwed. 
Standard  B  r  o  n  s  e 
Swing  Check  Valve. 


Owners  invariably  link  the 
name  of  the  contractor  with 
the  performance  of  the  equip¬ 
ment  he  installs.  If  trouble 
develops,  the  responsibility 
may  be  placed  on  the  con¬ 
tractor  no  matter  where  the 
real  fault  lies. 


Sectional  View, 
Fig.  106,  screwed. 
Standard  Bronse 
Globe  Valve. 


Fig.  no,  screwed. 
Standard  Bronze 
Cross  Valve. 


Jenkins  Valves  can  be  relied 
on  to  do  justice  to  you,  and 
to  the  quality  of  your  work. 
Made  for  the  maximum  serv¬ 
ice  not  merely  the  average, 
these  sturdy  valves  are  un¬ 
affected  by  the  many  strains 
of  heating  and  plumbing  serv¬ 
ice-expansion  and  contrac¬ 
tion,  or  lifting  and  settling  of 
pipe. 
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Has  Proved  Economical 
In  the  Chambers  Building 


Here  are  750,000  cubic  feet  of  space  kept 
comfortable  by  1 4,566  square  feet  of 
direct  radiation. 

There’s  no  need  to  waste  steam  through  over¬ 
heating  rooms  because  it  is  controlled  at  each 
radiator,  like  water  at  a  faucet,  by  an  Adsco 
Valve. 

Adsco  Heating  is  equally  economical  for  small 
residences,  apartment  houses,  stores,  ware¬ 
houses,  factories.  It  is  easily  installed,  for 
no  complicated  devices  are  needed.  Hot 
water  systems  are  easily  changed  over  to  Adsco 
Heating. 


The  Adsco  Graduated 
Packless  Radiator  Valve 
Controls  steam  as  a  fau¬ 
cet  controls  water. 


Chambers  Bldg.,  Kansas 
City,  Mo.  Adsco  Heat¬ 
ing,  using  steam  for- 
nished  from  underground 
distribution  mains  of  the 
Kansas  City  Power  & 
Light  Co. 


Write  for  Folder  No.  A-53-H. 


American  District  Steam  Fompany 

Mincc*  VMM 

North  Tohammnik.N.Y. 


Offices: 

NEW  YORK  CHICAGO  SEATTLE 


If  interested  in  heating 
a  group  of  buildings 
from  a  central  steam 
generating  station,  ask 
for  booklet  No.  20-H. 


DSCOll 
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MARSH  VALVE  COMPANY 


Plant  and  General  Offices 


DUNKIRK,  N.  Y. 


/ 


With  this  Oval  Wheel  Handle  you  have  the  same  dial  and  indicator  control  as  with  Lever  handle  and  a 
much  stronger  and  more  serviceable  CONSTRUCTION  than  is  possible  with  a  Wood  wheel  as  this  com¬ 
position  wont  break  or  split  as  will  wood. 

FURTHER,  this  handle  is  removable  and  interchangeable  with  our  Lever  handle,  effecting  a  material  advan¬ 
tage  to  customer  in  matter  of  convenience  of  changing  from  one  to  the  other  on  job  if  for  any  reason  change  is 
desired. 

IMPORTANT :  These  cone  disc  valves  cost  but  very  little  more  than  our  regular  Packless  hot 

water  valves  and  meet  competition  packed  valve  costs  with  a  strictly  high- 
grade  GUARANTEED  packless  valve  for  Apartment  House  operation  or  any  class  of  work. 


Marsh  Re-enforced  Packless  Cone  Dbc  Radiator  Valves 

AGAIN :  Something  new  and  an  improvement  in  Radiator  Valve  Discs. 

Marsh  Re-enforced  Packless  Reversible  Cone  Disc  Radiator  Valves  are  a  FURTHER  IMPROVEMENT 
in  valve  construction. 

The  Marsh  Cone  Disc  is  of  special  steam  composition  and  will  outwear  and  gfive  superior  service  to  a  flat 
disc  for  three  reasons: 


STEAM 

COMPOSITION 
CONE  DISC 


FIRST:  Through  design  of  disc  and  protection  afforded  from  disc  nut  covering  under  surface  they  will  not  warp 
and  crack  as  will  a  flat  disc  which  overhangs  valve  seat. 

SECOND:  The  compression  is  at  right  angles  to  face  of  seat,  forcing  disc  compound  inward  to  center,  making  disc 
more  compact  and  harder  instead  of  scoring  and  extruding  over  seat,  opening  cracks  or  seams  if  any,  as  with  a  flat  disc. 

THIRD:  The  beveled  seat  is  low  in  valve  body,  giving  perfect  drainage  and  will  wash  free  from  sand  or  scale  in 
system,  positively  providing  against  leakage  through  scale  or  grit  imbedding  in  disc  as  is  common  with  a  raised  flat 
seat  and  flat  disc  construction. 

Marsh  Re-enforced  Modulated  Cone  Disc  Radiator  Valves 


1 


Install  DOLE  Ball-Bearing  Packless  Radiator  Valves 

\ 

and  experience  that  feeling  of  satisfaction  in  knowing  that  you  have 

the  best  the  market  affords. 

Manufactured  by 

THE  DOLE  VALVE  COMPANY,  1923-33  CarroU  Ave,  CHICAGO 


^mp era  cure  Centre 


What  are  Webster  Systems 
of  Steam  Heating? 


younger  men  in  the  heating  in¬ 
dustry  sometimes  ask  this  question. 
Here  is  the  answer.  Webster  Systems 
combine:— 

Service  by  a  comprehensive  or¬ 
ganization  of  trained  heating  engi¬ 
neers  covering  every  state  in  the 
Union. 

Experience  gained  in  providing 
more  than  34,CXX)  successful  Webster 
Systems  ot  Steam  Heating. 

WEBSTER  SYSTEM  EQUIPMENT 
comprising  a  complete  line  of  steam 
heating  appliances  proven  correct  in 
design  by  test  and  use. 

WEBSTER  Engineering  Methods, 
developed  by  our  experience  and  in 
our  extensive  laboratories.  They 
assure  correct  application  of  Webster 
System  Equipment. 

Webster  Vacuum  Systems  of  Steam 
Heating  and  Webster  Modulation  Sys¬ 
tems  of  Steam  Heating  are  provided  to 
meet  the  requirements  of  every  type 
and  size  of  building.  They  are  regu¬ 
larly  specified  by  leading  heating  en¬ 
gineers  and  installed  by  successful 
contractors  almost  everywhere. 

A  visit  to  the  Webster  plant,  next  time  you  are  in  the 
vicinity,  and  an  inspection  of  the  completely 
equipped  Webster  Research  Laboratories 
will  prove  interesting  to  anyone  hav.  . 
ing  steam  heating  problems. 

WARREN  WEBSTER  &  COMPANY 

Established  1888 

Camden,  N.  J.  46  Branch  Offices 

In  Canada:  Darling  Bros.,  Ltd.,  Montreal 


SYSTEMS  OF 
STEAM  HEATING 

More  than  34;000  Install, 
ations  since  1888 


SARCO  CO.,  !« 

231  Broadway 
New  York  City 

Boston,  Buffalo,  Chicago,  Clevtl** 
Detroit,  Philadelphia 
Peacock  Bros.,  Ltd.,  MontreiJ 


How  b 

tsoogh 

it,  the 
•fen  tl 
dNts. 


Ranking  in  the  foremost  of  modern  office 
buildings  on  the  coast,  the  architects  and 
engineers  for  this  up-to-date  structure  demanded 
the  very  best  in  equipment.  It  was  inevitable 
that  they  should  quickly  recognize  the  superior 
advantages  of  the  Sarco  and  install  545  of  these 
traps.  Tens  of  thousands  of  Sarco  Radiator 
Traps  are  now  used  from  coast  to  coast. 

The  expansion  element  in  the  Sarco  is  sus¬ 
pended  from  the  case,  therefore,  freely  inter¬ 
changeable  even  by  unskilled  labor. 

Its  discharge  opening  is  exceptionally  large 
and  its  lift  is  higher  than  in  ordinary  traps,  giv- 
ing  greater  capacity. 


T/ie  Matson  Building,  San  Francisco,  Cal. 

Bliss  &  Fayville,  Architects — Thomas  Norrin,  Engineer 


The  positive  action  of  this  trap  keeps  radia¬ 
tors  drained  thoroughly,  preventing  water  ham¬ 
mering  and  air  binding. 

Other  features  explained  in  our  literature  tell 
why  the  Sarco  is  preferred  by  all  who  have  given 
it  a  thorough  tryout. 


Ask  for  copy  of  our  booklet  P-120. 


Pioneers  of  the  Vacuum  System 
of  Steam  Heating 
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E  HE. 


an  this 
iveness 


The  next  time 


ranch  office  managers  wanted.  The  following  terr  tories  are  open:  Atlanta,  Dallas,  and  Boston.  Seasoned  heating 
men  are  invited  to  send  their  qualifications  to  the  main  office.  THE  TRANE  COMPANY,  206  Cameron  Avenue.  La  Crosse.  Wiscon- 
*»n.  In  Canada  address  The  Trane  Company.  21-23  River  St..  Toronto.  In  England:  22-23  Clerkenwell  Close,  London.  E.  C.  1. 


BRANCHES  AND  REPRESENTATIVES 
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ATLANTA 

BALTIMORE 

BIRMINGHAM 

BOSTON 

BUFFALO 

CEDAR  RAPIDS 

CHATTANOOGA 

CLEVELAND 

COLUMBUS 


DALLAS 

DENVER 

DETROIT 

ERIE 

HARRISBURG 
HOUSTON 
INDIANAPOLIS 
KANSAS  CITY 
LOS  ANGELES 


MEMPHIS 

MILWAUKEE 

MINNEAPOUS 

NASHVILLE 

NEW  YORK  CITY 

OMAHA 

PEORIA 

PHILADELPHIA 

PITTSBURGH 


PORTLAND 

PROVIDENCE 

RICHMOND 

ROCHESTER 

ST.  LOUIS 

SAN  FRANCISCO 

SEATTLE 

SPOKANE 

TOLEDO 


Consult  Local  Telephone  Directory 


D.  &  C.  Navigation  Co.’s  new  palatial  steamships  “Qreater 
Detroit,”  “Qreater  Buffalo.”  Frank  E.  Kirbey,  Naval  Archi¬ 
tect.  Ernest  Szekely,  Heating  and  Ventilating  Contractor. 


IIUNOISMNG  SYSTEMS 

ON  LAND  AND  SEA 

The  world’s  largest  steamships  plying  on  fresh  water — 550  ft. 
long,  100  ft.  beam,  650  cabins  each — are  heated  with  Illinois 
Systems,  this  equipment  being  selected  after  severe  operative 
tests,  which  demonstrated  that  Illinois  Specialties  would  oper¬ 
ate  on  varying  pressures  of  1  lb.  to  40  lbs. 

On  Land  and  Sea,  Illinois  Systems  are  satisfactorily  perform¬ 
ing  under  unusual  and  difficult  conditions  of  service.  Wher¬ 
ever  exacting  service,  reliability  of  operation,  and  longevity  are 
demanded  use  ILLINOIS  SYSTEMS.  Send  for  Bulletin  No.  12. 


Illinois  Engineering  Company 


ROBT.L.  GIFFORD,  PRES. 


INCORPORATED  1900 


21  St.  STREET  and  RACINE  AVE. 

CHICAGO 
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A  Simple  Devices 

that  never  fails  to  function— 

TheWestinghouseTurbine  Governor 


The  powerful  governor  of  the  Westinghouse  Mechan¬ 
ical  Drive  Turbine  is  sensitive  to  the  slightest  load 
fluctuation  in  the  turbine  speed. 

Its  body  is  a  solid  casting.  The  governor  weights  are  of 
hardened  steel  with  integral  knife  edges.  Loose  knife 
edges  are  therefore  eliminated. 

No  lubrication  is  required  in  any  part  of  the  governor. 

The  governor  cannot  bind.  Its  complete  mechanism  is  an 
excellent  example  of  mechanical  simplicity  that  always 
contributes  to  the  proper  functioning  of  the  Westing- 
house  Mechanical  Drive  Turbine. 


Westinghoute  Electric  &  Manufacturing  Company 
Bast  Pittsburgh  Pennsylvania 

Sales  Offices  in  All  Principal  Cities  of 
the  United  States  and  Foreign  Countries 


A  few  other  important 
characteristics  of  the  West¬ 
inghouse  Mechanical  Drive 
Turbine: 

The  center  support 
keeps  the  shaft  in 
alignment  finder  all 
temperaturecon- 
ditions. 

Water-sealed  glands, 
that  require  neither 
adjustment  nor  main¬ 
tenance,  form  perfect 
steam  seals. 

The  rotor,  of  solid 
forged  steel,  is  espec¬ 
ially  reinforced  at  the 
hub. 


CSTINCHOUSI 

ELECTRIC 
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DIFFERENT  FROM  ALL  OTHER  AIR  VALVES  :□ 


RussellfNo.  7 
List  PriceJ$2.50  each 


Russell  Perfect  Thermo— Metal 
Non-adjustable  Automatic 
Air  Valve 

The  best  valve  that  over  thirty  years  of 
experience  can  produce 

These  valves  are  also  made  for  vacuum 
Consult  your  Jobber 

W.  A.  RUSSELL  &  COMPANY 


No.  11-^ 'Outlet 
For  Coils  and  Mains 
List  Price  $3.50  each 


Grand  Central  Terminal  Building 


The  Strauf  Bldg. 
CHICAGO.  ILL. 


Founded  1890 
—BRANCHES— 

Chemical  Bldg. 
ST.  LOUIS.  MO. 


NEW  YORK  CITY 
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Residence  of  Hon.  Chas.  W.  Fairbanks.  Indianapolis,  Ind. 


The  Heart  of  the  Home 
-IS- 

The  Broomell 
System  of  Vapor 
Heating 

A  Few  of  It*  Many  Advantage 

No  Pressure  on  Radiators. 

No  Air  Valves  to  hiss  and  spurt  water. 
No  Mechanical  Vacuum  pumps  6r  other 
devices  to  get  out  of  order. 

Works  on  the  laws  of  gravity — always  de¬ 
pendable. 

Heat  controlled  at  the  radiators. 
Positively  noiseless. 

Valves  at  top  of  radiators — no  stooping. 
Can  be  installed  by  local  Heating  Con¬ 
tractors  with  satisfactory  results. 

Use  less  fuel  than  any  other  system. 
Requires  less  attention  than  other  heating 
systems. 


We  will  be  glad  to  send  you  a  handsome  illustrated  Catalogue  and  an  attractive  book  giving  a  partial  list  of  beautiful 
homes  and  buildings  of  all  kinds  now  successfully  heated  with  the  BROOMELL  SYSTEM.  This  literature  describes 
fully  this,  the  most  perfect  heating  system  in  the  world,  and  a  reading  of  this  pamphlet  will  give  you  a  few  of  its  many 
points  of  superiority. 

Every  installation  is  made  from  carefully  prepared  plans  and  Specifications  back  of  which  are  many  years  of  experience, 
and  every  job  is  guaranteed  to  give  perfect  results. 


VAPOR  HEATING  COMPANY 

Main  Offices,  York,  Pa. 

New  York  Philadelphia  Washington  Boston 


CLARAGE  FAN  COMPANY,  Kalamazoo,  Mich. 

SALES  ENGINEERING  OFFICES  IN  18  PRINCIt^AL  CITIES 

ftARAGEMULTIBUDES 

2VeH^TypeHV 


Maximum  effi¬ 
ciency  of  77% 
applies  to  single 
inlet  HV 
Double  inlet  HV 
Fan  develops 
maximum 
ciency  of  8iy±%. 


Save  in  3  Ways 


idly  send  me  this  Clarage  catalog  giving  full 
lata  on  your  new  Type  HV  Fan  for  heating 
md  ventilating. 

r~|  Please  have  Clarage  engineer  call. 


Individual 


Firm  Name 


With  highest  known  efficiency,  Clarage  HV  Fan  cuts  power 
. — ^  .w  as  compared  with  all  other 

multiblade  performance.  This  power  saving  allows  use  of 
smaller  motors — another  saving.  Also  permits  use  of 
smaller  sized  fans — third  substantial  saving.  New  catalog 
explains  all  features  and  gives  actual  performance  comparisons. 
Use  coupon  for  convenience  in  obtaining  your  copy. 


Address 


Hereh  theProqf! 


This  catalog  gives  complete  performance  data  on 
the  most  efficient  multiblade  fan  ever  designed — 
NEW  Clarage  Type  HV.  Facts  and  money  saving 
suggestions  every  architect,  engineer  and  contractor 
should  know  make  this  book  a  real  addition 
to  the  expert’s  library. 
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Consolidated  School,  Tipton,  lou^a 
Equipped  With  41  Univents 
Thomas  McLennan  Sc  Thomas,  Architects 
Des  Moines,  Iowa 


Fifty  Years  from 


Time  has  no  effect  on  fundamental  principles.  Natural 
laws  are  unchanging.  Right  is  always  right.  Wrong 
is  always  wrong. 

The  Principle  of  the  Univent  is  Right  and  will  always 
be  Right.  The  Univent  today  is  the  same  in  principle 
as  the  original  Univent,  and  50  years  from  today  it 
will  still  be  the  same  in  principle.  The  only  change 
that  hats  occurred  is  the  refinements  that  simplify 
and  perfect  the  application  of  the  principle. 

Univent  Ventilation — fresh  heated  air  from  the 
window — circulated  in  each  room  without  draft — 
is  the  highest  type  of  modem  school  ventilation.  It 
will  always  be  the  highest  type.  The  growing  appre^ 
ciation  of  the  vital  need  for  better  ventilation  in 
.school  means  that  50  years  from  now  nearly  every 
school  will  be  Univent  Ventilated. 

The  Univent  may  be  installed  in  new  or  old  schools. 
Heating  and  Ventilating  Engineers  are  invited  to 
write  for  our  special  Engineer's  Edition  of  “Univent 
Ventilation." 


VENTILATION 


The  Herman  Nelson  Corporation  MoUne.111 

1971  Third  Avenue 


branch  Sales  and  Service  Statiora 

DETROIT  DES  MOINES 

TOLEDO  MILWAUKEE 

INDUNAPOUS  MINNEAPtMJS 

TORONTO  CHICAGO 


BELFAST,  ME. 
BOSTON 

NEW  YORK  CITY 

SYRACUSE 

PHILADELPHU 


SCRANTON 


PITTSBURGH 


GRAND  RAPIDS 
CLEVELAND 


COLUMBUS 


VANCOUVER 
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“VENTO”  Advantages 

System  starts  with  valve  wide  open,  assur¬ 
ing  circulation  almost  the  instant  steam  is 
turned  on. 

Control  of  valve  opening  from  two  to  eight 
times  larger  than  other  makes  of  valves. 

Size  of  valve  opening  reduces  danger  of 
fouling  with  scale  or  other  foreign  matter. 

Closes  absolutely  tight  against  steam.  No 
necessity  for  use  of  spray  water  at  pump. 

Cannot  stick  or  gum  from  foreign  matter, 
and  operation  is  absolutely  noiseless. 


The  Perfect  Automatic 
Valve  lor  Vacuum 
or  Vapor  Heating 

The  “Vento”  Automatic  Valve  represents  a  steady  improve¬ 
ment  in  the  Haines  line  of  steam  traps  and  offers  the  highest 
degree  of  steam  trap  efficiency. 

There  has  been  no  change  in  the  old  reliable  principle  that 
has  placed  Haines  Automatic  Valve  in  a  class  by  itself. 
The  operating  power  is  identical — the  only  difference  being 
in  the  general  construction. 

Special  features  are :  Horizontal  mounting  of  valve  mechan¬ 
ism — long  range  of  movement — positive  action — quick  open¬ 
ing  and  closing. 

Send  for  booklet 

WILLIAM  S.  HAINES  &  CO. 

12A  &  Buttonwood  Streets  ^ 

PmiADELPHIA,  -  -  PA. 


McALEAR  SPECIALTIES  FOR 


No.  42 


I  Packless 

I  Radiator 

Valves 

Quick-opening,  nickel- 
plated  brass  body.  Fig. 
38,  angle  pattern,  wood 
wheel  handle;  Fig.  42, 
angle  pattern,  graduating 
type,  lever  handle. 


Vapor  Damper  Regulators 


No.  58 


complete  with  lever  and  two  weights,  S  hooks,  2  ceiling  pulleys 
and  12  feet  of  No.  10  plumbers’  chain. 

No.  56  for  o  to  3  pounds  pressure,  constructed  with  bellows  of 
lo-inch  flexible  walls.  No.  58  for  1  to  15  AjjC 

pounds  pressure,  con  structed  with  bellows  of  JH|f 

6-inch  flexible  walls. 


Combination  Float  and  Ther¬ 
mostatic  Ball  Check  Valves 


VAPOR  HEATING  SYSTEM 

Radiator  Traps 


Discharge  air  and 
water  in  large  quantities. 
Close  tight  against  steam. 
Noiseless  in  operation. 
Nos.  28  and  28- A  of 
steam  metal,  furnished  N. 
P.  unless  otherwise  speci¬ 
fied.  Nos.  28- A  and  29-A 
have  right  and  left-hand 
discharge  openings.  Nos. 
29,  29-.'\,  33,  34  and  36 
have  iron  bodies  and  brass 
caps,  furnished  plain  un¬ 
less  otherwise  specified. 


No.  28 


^r  Eliminator  and 
Return  Traps 

For  automatically  retumiag 
the  water  of  condenAtioB 
direct  to  boiler  and  discharf- 
ing  air.  Minimum  distance 
between  water  line  of  boiler 
and  bottom  of  trap  should  be 
18  inches.  “A” — inlet  to  trap; 
“B’.’— discharge  to  boiler;  “C* 
— steam  connection  to  boiler; 
“D” — ^air  vent. 


No.  781 


THE  McALEAR  MFG.  CO. 

1901-7  S.  Western  Ave. 
CHICAGO,  ILL 


For  venting  supply  and  return  mains  of 
heating  systems.  These  air  valves  close 
tight  against  water  and  steam,  and  by  use 
of  the  check  prevent  the  atmospheric  pres¬ 
sure  from  entering  the  discharge  opening. 
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Typical  Peerless  Heating  and 
Ventilating  Unit 


PEERLESS 

Unit  Ventilation  Company,  Inc. 

Skillman  Avenue  and  Hulst  Street,  Long  Island  City,  New  Yoilc 

100  Boylston  Street.  Boston,  Massachusetts 
511  Duffy-Powers  Baildins,  Rochester,  New  York 
808  Mohadnock  Buildinc.  Chlcaco,  Illinois 
Board  of  Trade  Boildins,  Portland.  Oregon 
50  Forsyth  Street,  Atlanta,  Georgia 


If 


Public  School  No.  210,  Brooklyn,  N.  Y.  New  standardized  type  of  school  building— equipped  with  84  Peerless  Units. 

William  H.  Qompert,  ArcKitect,  John  H.  Lindsay  and  Conway  Kiewitz,  Engineers. 

The  First  New  York  City  School  to  be  Completely  Equipped 
with  the  Unit  System  of  Ventilation — and  it  is 
THE  PEERLESS  SYSTEM 
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PRESSURE  REGULATING 

VALVES 


SIMPLE  RUGGED  -  DIRECT  ACTING 

No.  3  Pressure  Regulators  (Diaphragm  Type)  are  a 
tended  for  use  in  connection  with  vacuum,  atmospheric,  n 
low  pressure  heating  systems.  They  can  also  be  used  h 
the  control  of  air,  water  or  gas. 

Operation  is  very  sensitive  and  is  governed  entirdf  ^ 
the  pressure  existing  in  the  low  pressure  main.  Fuactia 
automatically  and  will  maintain  reduced  pressure  conitid 
regardless  of  fluctuations  in  the  boiler  pressure. 

imBiiHiBl  No  troublesome  springs,  toggles,  stuffing  boxes  or  ph 

^yVlIflrXT  valves.  Valve  stem  is  placed  entirely  within  the  valve  boj 

and  neck,  so  that  a  bronze  guide  bushing  with  an  easy  ilid 
ing  fit  can  be  used  in  preference  to  a  stuffing  box. 

~  Simple,  rugged,  direct  acting  and  visible  in  action.  Poi 

inner  valve  may  be  easily  judged  by  looking  at  tb 
lever,  which  may  be  used  to  open,  close  or  test  by  bad 
Lever  can  be  placed  either  in  line  with  or  at  right  anglati 
the 

Inner  valves  and  seats  are  bronze  bevel  seated.  Worki^ 
parts  can  be  removed  without  disturbing  valve  body.  Co» 
densation  on  top  of  diaphragm  effectively  prevents  vuleais 
ing.  Because  of  the  frictionless  valve  stem  and  the  ezeep 
tionally  large  diaphragm,  close  regulation  is  assured  at  ^ 
times. 

kupfel  manufacturing  co. 

S3?  2641-S9  W.  HARRISON  ST.  CHICAGO,  ILUNa 

Sizes  2  m  6  in.  inclusive  made  with  iron  bodies— screwed  Manufacturers  of  a  Complete  Line  of  Steam  Specialties:— Piston 

or  flanged  ends.  ^....  ^  a  aj  Regulators — Float  Valves — Pump  Governors — Back  Pressure  Vil 

Sizes  7  in.  and  above  made  with  iron  bodies— flanged  ends  Pefief  Valves— Grease  Traps— Steam  Traps  and  many  other  Sp«t 

...  .  j  Sold  by  Leading  Jobbers  Everywhere — Write  for  Catalog  No.  M. 

Also  made  with  expanded  outlets. 


IRON  BODY  GATE  VALVES 


SCREWED,  FLANGED 


AND 


HUB  END  STYLES 


«aain.a  zvacxaaccxwz^  xa  wai  x  axxsam|co 


Illinois  Malleable  Iron  Company 


Chicago,  lU. 


1801  Diversey  Parkway 


NON-RISING  STEM 

AND 

O.  S.  and  Y.  PATTERNS 


Where  Performance  Exceeded 
»  Our  Own  Ratings  i  ^  m 


To  co-operate  with  a  customer  in  making  a  test 
to  substantiate  the  guaranteed  air  displacement 
capacity  of  Allen  Air  Turbine  Ventilators  is  always 
welcomed  by  us. 

We  know  that  if  they  are  satisfied  with  our  catalog 
ratings  they  are  surely  going  to  be  impressed  with 
their  test  figures,  for  in  many  cases  tests  of  actual 
installations  have  far  exceeded  our  own  ratings. 
The  figures  below  proved  to  the'  engineers  of  the 
New  York  Central  Railroad  Co.  that  the  Allen  Air- 
Turbines  on  one  of  their  sub-stations  are  capable 
of  doing  more  than  we  claim  for  them. 


AIR  DISPLACEMENT— CU.  FT.  PER  HOUR 


Wind  Velocity 
8  Miles  per 
Hour 


Diameter  of  Air- 
Turbine  Used 
48  Inches 


Allen  Air-Turbine  Ventilators  on  Roof  of  New 
York  Central  Converter  Sub-Station 


lien  Air-Turbine 
Ventilator  Co.  Cata¬ 
log  Ratings . 

ew  York  Central 
Railroad  Company 
Test  Figures . 


Works  Automatically — Con¬ 
stantly — Silently.  No  Oper¬ 
ating  Expense;  Efficiency 
Guaranteed.  Woiks  in  all 
Weather.  Will  Lift  Mois¬ 
ture.  Inexpensive. 


ALLEN  AIR-TURBINE  VENTILATOR  CO. 

DETROIT  Eighth  &  Porter  Sts.  MICHIGAN 


HEATING  Public  School  Buildings 


with  quality  equipment — to  insure  permanent  efficiency 

J  comprising  the  Barnes  & 

adherence  to  this  standard — 
our  success  means  satisfied 

modern  schools  in  the  coun- 

High  School  is  an  example — 
are  Barnes  &  Jones  equipped. 


CORTLAND  HIGH  SCHOOL  -  -  NEW  YO^  CITY 

Contractor,  WM.  P.  DUNN.  Inc.— Engineer,  LOUIS  EDENr-Architect,  GEO.  W.  CONABLE 
Newark,  N.  J.  New  York  City  New  York  City 


Our  Catalogue  Contains  Information  of  Value  for  School  Boards  and  All  Others  Interested  in  Building — Ask  for  it 


5  Melrose.  Street,  Boston,  Massachusetts 

Vapor  and  Vacuum  Heating  Systems 


Wind  Velocity 

4  Miles  per 
Hour 

Wind  Velocity 

6  Miles  per 
Hour 

360,000 

523.260 

fffi 

1 

1 
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/  FORMERLY  SiMPLEX  J 


ELECTRIC-WELDED  STEEL  BOILER 


now  on  the  Simplex  Boiler  will  be 


known,  advertised  am 


trade^mark^  as 


'^e  simplicity  of  operation  and  installation 


of  the  Heggie'Simplex, plus  its  fuel-saving  and 


lation,  or  heating  efBdieticy  which  the  Heggie-Simplex 


►e  imtup  to  our  engineers* 


May  we  prove  it  on  one  of  your  problems? 


HEGGIE-SIMPLEX  BOILER  CO^  JOLIET,  ILL. 
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The  Johnson  Pneumatic  System  of  Temperature  Regulation  is  an  invaluable  asset  to  the 
business  building,  a  blessing  to  the  home.  The  fuel  saving  of  as  much  as  50  per  cent, 
which  it  efiects,  prompts  sound  efiBciency  judgment  to  endorse  its  installation.  The  exact¬ 
ness  of  correct  temperature  in  each  room,  separately,  which  it  maintains,  commends  it  high, 
ly  as  an  essential  comfort,  convenience  and  health  accessory.  The  extreme  perfection  which 
The  Johnson  has  attained  is  the  final  decisive  point. 

JOHNSON  SERVICE  COMPANY,  MILWAUKEE 


TWENTY-EIGHT  BRANCHES  UNITED  STATES  AND  CANADA 
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